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A Companion 
to the Famous WILFLEY 
Acid Pump 


Buy WILFLEY for 
Cost-Saving Performance 


Complete interchangeability of parts— rubber to metal, or metal to rub- 
ber—is one of many outstanding improvements that make the WILFLEY 
Sand Pump a big factor in cost-saving production. Stepped-up production, 


greater efficiency and worthwhile power savings ALL result from 


WILFLEY'S proven dependability and exclusive construction features. 
In addition to rubber, wear parts are available in electric furnace iron and 
other materials individually engineered for every application. An eco- 
nomical size for every purpose. Write or wire for complete details. 


A. R. WILFLEY & SONS, INC. 
DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, New York City 


| veresy er ez 


Parts 
Rubberand 
e 
interchang© 
: 
| 
5 
> 
WILFLE* ILFLEY 
XUM | 


MINING and METALLURGY 
MINING TECHNOLOGY 


ENGINEERING 


VOL. | NO. II . NOVEMBER 1949 


In This Issue 


COVER Putting a timber cap in place at the Homestake Mining Co., Lead, South Dakota. ash 
EDITORIAL New Blood and Our Mining Meetings 27 
FEATURES Re-orter 29 AIME Mid Year Meeting 4 
It's Everyone's Business 30 Authors in This Issue 13 
Modern Electric Mine Hoists 32 Personnel 25 
Open-Pit Forum 36 Advertisers’ Index 13 
Salt Bath Tempering 38 Book Reviews 48 
Diesel Proves Safe in Coal Mine 40 Professional Services 16 
AIME NEWS Board Meeting 49 Coming Meetings 54 
Drift of Things 50 Obituaries 58 
Personals 52 Membership 61 
TECHNICAL ARTICLES Mining Potash Ores in Carlsbad Area 381 
EY Lightweight Aggregate Industry in Oregon 385 
Economics of Coal for West Coast Power Generation _ 401 
on, 
om 
res. 
OY “American institute ‘of, Mining Metaile rglcal Engineers, Weel New York 
2CO- of Pebileations AIME OFFICERS 
JOHN BEALL Vice President 
Advertising Manager ©. Benedict Vice president 
RUTH L. GARRETT, DOROTHY GARRETT. HAROLD N. D. H. MecLa Vice President 
GRACE PUGSLEY, fletcher Vice President 
duction Manager; WALTER J. SEWING, Assistant. and Treasurer 
TECHNICAL PUBLICATIONS COMMITTEE AIME STAFF 
LIARY PUBLICATIONS COMMITTEE CHAIRMEN dost. Seeretary 
R. A. Pallanch Ernest Kirkendall Asst. Secretary 
M. D. Hassialis Beneficiation William H. Strang Asst. Secretary 
H. P. Greenwald Cool H. Newell Appleton Asst. to Secretary 
Published first day of each month by Inc., 29 West 39th Street . 18, N. ¥. Telephone: - 
for any made or opinion exp its 1949 tho te of ond urgical Engineers. 39th 
1949, at the post office at New York, N. ¥., the oct of March Member, ABC. 


MINING ENGINEERING, NOVEMBER 1949—3 


q 
; 


 <prove the outstanding 


MONS CONE 


i evidence of the satisfaction given in fine reduction” 
crushing service. The outstanding perfec 
Symons Cones in delivering 

crushed product in greate: 1 

lower costs makes th@m the choice of 
world’s ogtstanding mining com 
panies, some of the repeat users 
being listed below, 


i 


Symons Cone Crushers are available in three type- 
Standard, Short Head and Intermediate—in a wit 
range of sizes to fit your requirements. Other Now 
berg machinery for the mining industry incluie 
Primary jaw and gyratory crushers, grinding mill, 
screens, grizzlies, feeders, hoists and Diesel engines. 
Write for information on the equipment you need 


MILWAUKEE 7, WISCONSIF 


NEW YORK + SAN FRANCISCO + WASHINGTON - SPOKAM 
MEXICO, D.F. + LONDON + TORONTO + JOHANNESSUR 


é 
‘formance of 
| 
and Refining 
J Mining and 
Iron Co. American 
Cia Salitrera Angle Chi Ceri 
| 
De Mines,” Lid. 
Eagle Picher Mining 
cf “Homestake Mining Co. erhati Nickel Co. of Canada as 
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x National Lead Co. Mines, Ltd. Oliver iron Mining +. 
‘ O’Okiep Copper Co., Phelphs-Dodge Corporation 
Enterprises Cons. Republic Steel ny 
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cuute costs CUT 66% 


AT STUART M. PERRY COMPANY 


with Jal JALLO 


In Perry’s primary crusher J&L heat-treated JALLOY plates 
lasted ten times longer than mild steel under a daily pounding 


by 700 to 800 tons of blue limestone. 


HEAT-TREATED 
STEEL PLATES 


Shaker tailing chutes receive severe sliding abrasion. 
34” J&L plates lasted 22 weeks in this application— 


7 times service life of mild steel. 


Lower Maintenance . . . Longer Service Life Result in the exclusive use of 
J&L JALLOY on all chutes at stone crushing plant. 


The Stuart M. Perry Company, 
quarrymen, of Winchester, Va., has 
turned to J&L JALLOY heat-treated 
steel to provide more efficient chute 
liners. Paey found that JALLOY 
lates last four to twenty times 
loge than mild steel. 

e result—“JALLOY steel has 
cut my chute costs by two thirds.” 
That’s what Thurman Perry, super- 
visor of the Stuart M. Perry Com- 
pany, had to say about the JALLOY 
steel he ordered from William G. 
Wetherall, Inc., Baltimore, Md. 

But more specifically here’s how 
J&L JALLOY reduced Perry’s 
Maintenance costs: 


© Used as a grisley te in the pri- © 
Mary crusher—JALLOY lasted 5 


SUONES & LAUGHLIN STEEL CORPORATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS + “PRECISIONBILT” WIRE ROPE + COAL CHEMICALS 


From its own raw materials, 
PRL manufactures a full line of 
steel products, as well as 
products in oTIsCcOLoY 
(Ai-tensile steels), 


months—10 times than mild 
steel—Saved 44 man hours per 
JALLOY installation. 

e As the bottom chute in a 3 ft. 
Symons Cone Crusher—JALLOY was 


still in operation after 16% months— 
four times the life of mild steel. 


e As the head chute from the bucket 
elevator—JALLOY lasted 16 mnths 
—20 times the life of mild stcel— 
Saved 80 man hours labor. 


e As a shaker tailing chute—JALLOY 
lasted 5 months—7 times longer than 
mild steel—Saved 72 man hours labor. 


J&L heat-treated JALLOY, a fine 
grained, manganese-moly steel, has 
a yield strength of 160,000 Ibs. per , 

. inch and a Brinell hardness of 
341 to 388. It is available in the 
form of bars and in plates up to 72” 


wide and 20’ long, with thicknesses 
from to 144”. 

Although twice the price of mild 
steel, JALLOY’S long life saves 
money in applications where impact 
and abrasion are severe such as: 
conveyors, crushers, scrapers, bull- 
dozers, power shovel buckets, dump 
cars, and heavy-duty truck bodies. 

Write for the booklet “JALLOY 
—J&L Alloy Steel.” It contains in- 
formation on properties, heat-treat- 
ing, and the workability of this 
modern steel. The coupon is for your 
convenience. 


Jones & Laughlin Steel Corporation 

413 Jones & Laughlin Building 

Pittsburgh 19, Pa. 

Please send me your data booklet: 
“JALLOY—J&L Alloy Steel.” 


Do you recommend J&L JALLOY Steel 
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1. Simple design —only three wearing parts. 
2. Easy replacement of impeller, casing, and plate with- 
out disturbing bearing stand or drive. 

3. Water end parts of austenitic manganese steel or ABK 
Metal, whichever is best suited for the particular job. 


4. Stuffing box accessible from above or below. 
5. Split bearing stand—easy to dismantle. 

6. Initial high efficiency maintained with slippage seal 
adjustment. 

7. Oversized, grease lubricated, deep-grooved ball bear- 
ings for long wear with minimum servicing. 


BAD 


No matter how abrasive the material to be pumped, or how 
laden with solids, there is an Amsco-nagle Pump for the job. 
In the pumping of slurries, coal fines, sand and gravel aggre- 
gates, sludge and similar materials, an Amsco-nagle will out- 
pump and outwear ordinary equipment by a substantial 


margin. In many applications Amsco-nagle Pumps are per- 


Now Colo., Oakland, Calif., Los Angeles, Calif., St. Louis, Mo, 
Offices in principal cities. In Canada: Joliette Steel Limited, Joliette, Que. 
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Amsco-nagle 6” Type “T” frame 19 pump for 

handling surplus sand at the Chillicothe, Ohio wt 

plant of Southern Ohio Quarries Company. Th 

or 

far 

forming with satisfaction where other pumps have failed. the 
Amsco-nagle pumps are manufactured in sizes 6” to 16”, 
for capacities up to 10,000 G. P. M. and for heads up to 200 

feet (250 feet for certain applications). We will be glad to ™ 

supply you with full information. Write for Bulletin 547-IP a 


for data on all types of Amsco-nagle Industrial Pumps. 


CHICAGO HEIGHTS, ILL. 


Amsco -fid le 
® 
MATERIALS HANDLING 
wees | 
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There were once two grinding mills running side by 
side. One ate only moderate amounts of raw ore and yet 
seemed always overloaded, never able to turn out the ton- 
nage expected of it. The other mill was a MARCY Low 
Pulp Line mill. It ate raw ore ravenously—never seemed 
to get enough, and always delivered more than 100% of its 
grinding capacity rating. The difference in performance of 
these two mills was the result of the way each was built. 

The first mill was a typical trunnion overflow mill 
which always runs nearly half full of pulp at normal speeds. 
The result is a volume of pulp which tends to buoy up 
or cushion the grinding medium and allows the all too 
familiar balanced load condition which cannot utilize all 
the power made available by the driving motor. 

The MARCY Mill, because of its low pulp line, always 
seemed neatly empty. The pulp was much thicker, and the 
grinding medium, coated with thick pulp, delivered a full 
impact drop, crushing the ore much faster. Because of the 


pulp thickness and the smaller pulp volume, the load was 
fully unbalanced; the driving motor had to deliver full 
torque to pull this higher effective load, which in this 
instance paid off in 29.6% faster grinding and propor- 
tionately lower costs per square foot of floor space. 

This is a true story taken from records of operating 
milling plants. The point is that no other design of grind- 
ing mill can.equal the capacity of a Low Pulp Line 
MARCY, size for size. If this is of any importance in your 
grinding section, ask us to give you the facts on MARCY 
gtinding under your conditions. Our engineers can show 
you how MARCY mills will save you money in other ways 
too. Write for our free engineering services. 


OTHER PRODUCTS 
Tables; Massco-M H Millers; 
ot Rock Bit Grinder 


SUPPLY COMPANY 
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As mining looks to the future... | 


GARDNER-DENVER 


Wherever the mines of tomorrow are located 
whatever the mining methods— you'll find astr 
Gardner-Denver fine quality mining tools on the _ pace with new and improved machines that help 
job. For throughout the mining world, Gardner- _ you increase mining efficiency. 

Denver equipment is famous for that extra mea- 

sure of performance that often makes the differ- For further information on the popular Gardner- 
ence between waste rock and pay dirt. Denver models shown here, write us today! 


GARDNER-DENVEBR sSinces59 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada) Ltd., Toronto, Ontario 
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Cooled Com- 
pressor 


Fast Drilling 
Gardner-Denver 


R104 Self-Rotat- 
ing Stoper 


Fast Acting 
Gardner-Denver 
DS6 Sharpener 
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“Big Bite” 
Gardner-Denver 
GD14 Mine Car 
“9 
Space Savin 
Gardner-Denver 
WB Two-Stage 
Vertical Water- 
Denver $55 
Sinker 
Load Lugging 4 
Gardner-Denver 
HME Airslusher 
| 
! 
en Positive Protec- 
tion — Gardner- 
Denver 1012 Line 
Oiler 
Perfectly Bal- 
anced Gardner- 
Denver 894 Self- 
Rotating Stoper 
~ 
HI 
XUM 


For All Fume or Dust Collection 


HERE are three basic types of Norblo fume 
and dust collectors— all of them designed 
and fabricated in our own shops. Norblo equip- 
ment for industrial dust con- 
trol is outstanding for efficiency 
with low cost in heavy duty continu- 
ous service such as smelting, cement 
and rock products, chemical processing. 
Norblo also makes portable and semi-port- 
able dust collector units. Ask for catalog. 
If you have a dust problem or dust creating 
process that needs control, write us for free sug- 
gestions based on 30 years experience. 


The Northern Blower Co. 
6424 BARBERTON AVENUE 
CLEVELAND 2, OHIO 
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“Easiest to Change Cloth 
... Has Largest Capacity” 


HAT’S THE ENTHUSIASTIC statement 

of Mr, Gilman Carter, of Twin 

States Sand & Gravel Co., West Leba- 

non, N. H., about this 4 x 10 ft double 
deck Ripl-Flo screen. 

Used for sizing and washing crushed 
gravel and sand, this Allis-Chalmers 
vibrating screen produces 100 TPH of 
accurately graded products—sometimes 
feed runs to 150 TPH. 

It's loaded to capacity constantly. 
Yet, after three years’ operation, the 
only repair. has been replacing rubber 
strips for supporting screen surfaces. 

Changing or tensioning screen cloth 
is done quickly, by means of clamping 
plates conveniently located on outside 
of screen body — easy to get at. 

Ripl-Flo screen's true circular motion 
to every part of screen surface results 


spots anywhere on cloth area. That's 

why, size for size, you'll get top screen- 

ing capacity with this screen. 

CHECK THESE RIPL-FLO FEATURES 

> Has only two bearings to lubricate 
instead of four. 

> Offers 17% less width; as much as 
36% less weight than comparable 
screens. 

> Adequate support for screen surfaces 
increases cloth life. 

> Simplified design reduces mainte- 
nance, power, initial costs. 

p> Sizes 3x6 to 6x16 ft; 1 to 4 decks. 
Get in touch with the Allis-Chalmers 

representative in your area for more 

facts about Rip/-Flo screens. Or write 

for Bulletin 07B6151B. A-C offices or 

distributors are in principal cities in the 

U.S.A, and throughout the world. 

Ripl-Flo is an Allis-Chalmers trademark. — 


SO. 70 ST. 


wis. 


12—MINING ENGINEERING, NOVEMBER 1949 


AND OTHER EQUIPMENT 
FOR THE CRUSHING, CEMENT 
AND MINING INDUSTRIES 


R\ 
| 
7 Kilns. Coolers, Dryers Jaw Crushers | 
| Hoists Mills | 
| 
| 
7 Gyratory Crushers Vibrating Screens 
| 
j 


4. A. Brusset, author of ‘Diesel Proves 
Safe in Coal Mine” on p. 40, is vice- 
president of West Canadian Collieries, 
Ltd., in Blairmore, Alta., Canada. A 
mining engineer, he was born in St. 
Just, France, attended high school in 
Grenoble, and took his degree from the 
Ecole des Mines in St. Etienne. He 
was with the Mines de Lens in France 
before coming to Canada. Now lives 
in Montreal, and enjoys riding and 
skiing in his spare time. . . . Russell G. 
Haworth, ass’t resident manager for 
the Potash Co. of America in Carls- 
bad, N. M., tells us about “Mining 
Potash Ores in the Carlsbad Area” on 
p. 381 of this issue. Wyoming-born, 
he attended the Harvard Engineering 
School, taking a B.S. in mining engi- 
neering. Spent six years with Home- 
stake and then was a mine superin- 
tendent.in the Philippines. Mr. Ha- 
worth is an AIME Member, collects 
minerals in his spare time. . . . Claude 
P. Heiner, president of the Utah Fuel 
Co., has contributed “Economics of 
Coal for West Coast Power Genera- 
tion” on p. 401. Born in Utah, Mr. 
Heiner spent his career there, except 
for the years spent getting an A.B. 
degree in Industrial Engineering from 
Columbia in 1926. An AIME Member, 
he lives in Salt Lake City, and enjoys 
fishing with his son when he’s not on 
the job. ... Charles A. Lindberg, who 
holds forth in our Open-Pit Forum 
this month with “Auxiliary Equipment 
for Truck Haulage Pits,” has been 
with the Oliver Iron Mining Co. since 
1919, is now supervisor of truck main- 
tenance there. Born in Ironwood, 
Mich., he served as a second lieutenant 
in World War I. Mr. Lindberg enjoys 
the outdoor life, takes along rod, gun, 
and camera when he goes a-wander- 
ing... . R. S. Mason, co-author of 
“Lightweight Aggregate Industry in 
Oregon” on p. 385, has been a mining 
engineer with the Oregon State Dept. 
of Geology and Mineral Industries for 
six years, was formerly with the Rust- 
less Mining Corp. Born in Hood River, 
attended the Univ. of Oregon and Ore- 
gon State, took a BS. in geology. 
joined the AIME in 1939. Mr. Mason 


R. 8S. Sage 


Cc. P. Heiner 


indulges in mountain climbing, writes 


science articles for children’s maga- 
zines, and is a member of the Geo- 
graphical Society’s committee on gla- 
ciers. .. . Carrol A. Quam explains 
how “Salt-Bath Hardening Increases 
Churn-Drill Bit Life,” on p. 38. Born 
in Stoughton, Wis., he took a B.S. 
from Missouri School of Mines, M.S. 
from the Univ. of Alabama, served as 
an experimental officer on explosives 
with the Navy in wartime. Now ass’t 
mine superintendent for the Nationa! 
Lead Co., and an AIME member, Mr. 
Quam is another spare-time devotee 
of rod, gun and camera... . Russell 
S. Sage came from Rose Polytechnic 
Institute in his native Terre Haute, 
Ind., to the General Electric Co. in 
1907 with a B.S. in electrical engi- 
neering, and has since become an en- 
gineer in GE’s mining division, super- 
vising many and diverse industrial in- 
stallations such as coal, metal mining, 
cement plants, including hoists, sin- 
terers, ventilation, pumping, and ore 
preparation. Mr. Sage is an AIME 
member. .. . N. S. Wagner, field geolo- 
gist with Oregon’s state dep’t of Geol- 
ogy and Mineral Industries, co-au- 
thored “Lightweight Aggregate In- 
dustry in Oregon” with R. S. Mason. 
A graduate of Cornell University, Mr. 
Wagner has his B.A. and M.A. from 
that school. AIME Member. His hobby 
is collecting antique firearms. 

Louis Moyd, author of “A Simple 
Method for Making Stereoscopic Pho- 
tographs and Micrographs,” on p. 383, 
is a geologist with Minerals, Ltd., 
and now working in Bancroft, Ont., 
Canada. Born in Philadelphia, he at- 
tended Wagner Institute of Science 
and Bryn Mawr College. Since 1944 
he has made extensive explorations of 
Ontario and the Northwest Territory 
in Canada; worked on mineral inves- 
tigations for the Climax Molybdenum 
Co.; and headed the geology section 
for the Corps of Engineer’s concrete 
research division in Clinton, Miss. He 
is now director of research and de- 
velopment for Minerals, Ltd., and a 
Junior Member of AIME. 
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URANIUM DETECTION! 


a precision GEIGER-MUELLER Counter 
LOCATES RADIOACTIVE ORES! 


WIDELY USED 


LARGE MINING 
GOVT. AGENCIES The “SHIFFER™ is made by the 
s leading manufacturer of high cal 
ity detection measuring instruments for U. 5. Gov- 
with each ernment atomic research laboratories, 
“SNIFFER” the ties engaged in 
elal 123 page U. S. The “SNIFFER” weighs approx. 2 Ibs. Extremely sen- 
Govt. Manual sitive, yet « + « Gives very 
TEROSPECTING Operates on only 2 easily and replaceable 1'/ 
Publish d by the U.S. voit flashlight cells . . . Can take rewgh field use and is 
Atomie E Com- as sensitive for uranium prospecting as the costliest lebo- 
mission and US. ratory instrument. Anyone con operate the ““SHIFFER" 
Geelegical Survey. Easier te operate then a bex camera. 
MAIL ORDERS PROMPTLY FILLED FROM STOCK 


Send Check or Money Order To: 


The Radiac Co. 


489 FIFTH AVENUE, “DEPT. GM 21"", NEW YORK 17, N. Y. 


“Best rotary dryer 
made, fer low-motsture 
dryin’!” 

The Hardinge Ruggles-Coles Class “XF” Dryer, shown in 
cross section, is particularly adapted for high-temperature 
drying of materials of low moisture content, using inex- 
pensive fuel. A special feature is the discharge of dried 
materials without passing through the furnace. Arranged 
for counter-flow of hot gases and material. The parallel- 
flow “XH” Dryer can be used when it is desirable to have 
the hot gases come into contact with the wet material first. 


JUST OFF THE PRESS! 
New Bulletin 16-D-2 
on Ruggles-Coles Rotary Dryers, 
Kilns, Coolers. Write for it. 


YORK, PENNSYLVANIA — 240 Arch St. 
NEW YORK 17—122 E. 42nd St. - 205 W. Wecker Drive—CHICAGO 6 
SAN FRANCISCO 11—24 Colifernia St. - 200 Bay St—TORONTO 


SAUERMAN BROS., Inc. 


2 Booklets every Mine 


Engineer and Manager 
Should Have! 


—and they'll be sent to you gratis on request 


Have you a problem in open 
pit work, strip mining, pond 
cleaning and the like? 
Sauerman Catalog !9-A 
points the way to money- 
saving efficiency on all such 
work, showing how a sim- 
ple one-man machine can 
combine digging, hauling 
and automatic dumping in 
a rapid, continuous opera- 
tion. Case histories are 
cited with data on operat- 
ing methods and costs, 
Sauerman Rapid- 
Shifting Scrapers. 

—end here's a book offering valuable ideas on stockpiling 
Sauerman Catalog 19-E, newly published, covers the sub- 
ject of “Bulk Storage by Power Scraper" as thorou 

as a textbook. About 100 photographs of installations 
are used to explain different applications of scrapers 
moving all kinds of bulk materials from ash to heavy 
ores. All mechanical details are clearly illustrated. 


Write for these two free booklets today. They may save 
you time and money on future planning. 


546 S. Clinton St., Chicago 7, Illinois 


Gives THE ULTIMATE IN PULP AERAT 


Foremost for Al! Flotation Purposes 
« 


MACHINER® 


7 
| 
u 
' SS | | 
rT] 
$ 50 SAE 
RUSHED TO YOU POSTPAID 
READY TO OPERATE 
« BY AMATEUR 
PROSPECTORS, 
GEOLOGISTS, 
AURIDION Gs 
COM P AN Y OR 
For the first 
| 36 
Thorough and efficient “ff 
flotation is accomplished 
, with the “Jetair” impeller 
and principle of aeration. 
Air released at the im- || Ms 
peller periphery (1400 to 
1800 FPM) creates contin. 
vous masses of finely di- © a 
vided, minute bubbles ~ ‘ 
that give constant and - 
A. Rich Froth Zone. 
B. All Pulp Contacts Each Impeller. 
B BR S Write for 
(CABLE MORSE) 
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The Institute announces publication of 
the second, completely revised, edition 
of this famed volume, for ten years o 
leader in its field... 


Industrial Minerals and Rocks 


—Nonmetallics other than Fuels — 


-f uthors, fifty-one articles — 


Kyanite, Sillimanite, 
Dumortierite 


technical developments of 
decade. 1156 pages of cuthertictivs 
information. 


Natural Sodium Carbonate and Sodium Sulphate 


Nitrates and Nitrogenous Com Industrial Minerals and Rocks is a “must” book 
Magnesite and Related Min for the modern engineer, and the publication of 
this second, completely revised, 1156 page edi- 
ond tion accents our present-day realization of the 
Minor Industrial Minerals fact that young engineers with specific training 
Fuorspar and Cryolite in the field are now much in demand. 

Sulphur and Pyrites 


Pumice and Pumicite 
Chalk and Whiting 
Strontium Minerals 
Borax and Borates 
Mineral Pigments 
Lithium Minerals 
Cement Materials 
Native Bitumens 
Mineral Fillers 
Precious Stones 
Sand and Gravel 
Barium Minerals 
Dimension Stone 
Bleaching Clay 
Phosphate Rock 
Quartz Crystal 


Manganese Ore 
Crushed Stone 


Diatomite 


In ten successful years, during which this vol- 
ume has won wide acceptance in industry and in 
college classrooms all over the world, many 
technologic changes have taken place, and these 
changes, as well as latest statistical information, 
have now been included. 

The talents of fifty-seven authors have been 
combined to amass fifty-one authoritative arti- 
cles, the titles of which are printed at left. The 
work was carried out under the direction of the 
Committee on Industrial Minerals, AIME, with 
Samuel H. Dolbear and Oliver Bowles heading 
the ten-man editorial board which has carried 
out the painstaking work of preparing and edit- 
ing the voluminous material. 

Industrial Minerals and Recks is a book of 
permanent value for those engaged in the pro- 
duction of industrial minerals, and for students 
and you engineers who realize the opportunities 

: inherent in a knowledge of these subjects. 


Publications Department, AIME 


29 West 39 St. 
Order now! New York 18, N. Y. 


$4.50 5 Please send of “Industrial Minerals " 


AUM 
Special Sands 
Pyrophyllite 
Refractories 
Vermiculite 
Bentonite 
Abrasives 
Asbestos . 
Chromite PSS SSS SSS SS SSS SS SSS 
Feldspar H 
Granules 
Graphite 
Monazite 
Titanium 
Tripoli 
Gypsum reign nonmembers $8.50 8 
Salt ' (please print) 
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Designing 


Space limited to AIME mem 


G. CANNING BARNARD 
Mining and Geological Conauitant 
Best and Central Africa and the Rhodesias 
P. ©. Bex 705 Nairobi, Kenya Colony. Tel.: 5319 


Specializing in Non- Metallics 
505 Haylong Ave. Mt. Pleasant, Tennessee 


BLA Cc. BURGESS 


Engineer 
Specialist 
350 Menticelie, 


GLENVILLE A. COLLINS 
Mining _Engineer 
Cahle “‘Colns’”’ 


210 La Arcada Bldg. 
Santa Barbara, Calif. 


HUBERT 0. BECK 
Consulting 
CERAMIC RAW MATERIALS and 
INDUSTRIAL 


Guster. Dakota austin 


PAUL F. DEISLER 
Management Consultant 


Member: 8.4.M., N.A.C.A., A.M.A. 
620 Mills Bidg. El Pase, Texas 


Professional Services — 


or to companies that have at least one member on their staffs. 
One inch, per year; half inch, $25 payable in advance. 


DIAMOND DRILLING 
IN MEXICO 
N 
THEODORE A. DODGE 


215 Av. Obrego Nogales, Sonora, 
201 North St - 


Production 
ana 
East Sth Seuth Sef Leke 
LUCIUS PITKIN, INC. 
Mineral ralogists 
Shi; tatives 
Pitkin Bidg.. “a Fulten St.. New 
Niktip 
Consulting 


MILNOR ROBERTS pining Bngincer 
The Pacifie Northwest. British Columbia 


and Alaska 
4501 15th Ave., N.E. Seattle, Wash. 


PAUL F. SCHOLLA ATES 
Metal & Non-Metallic Mineral 
face Plant Design. Financing. 

1025 Connecticut Ave., N.W. Washington, D. C. 


M. G. DRIESSEN 


SEWELL THOMAS 


380 Gilpin St.. Deover 3, Cole. 


WM, HUFF WAGNER 
Mining Bagineer and 
Rraminations, Reports and Appraisals 
631 Tewer Building Washingtes, D. C. 


EAVENSON & AUCHMUTY 
MINING ENGINEERS 

Mine Operation Consultants 

Coal Property Valuations 

2720 Koppers Bldg. Pittsburgh 19, Pa. 


| LELAND A. WALKER 


Management, Mining Methods, Beeminations 
| 146 Se. West Temple St., Salt Lake City |, Utah 


0. W. WALVOORD CoO. 
Mill-Design and Construction 


MILTON H. FIES 


Consulting Mining Engineer 


10 East 40th St. New York City 16 
Murray Hill 9-1 


MARK C. MALAMPHY & CO. LTD. 
Geologists and Geophysicists 
P. ©. Bex 209, Mufulira, Northern Rhodesia 
Experienced field crews available for examinations 
and surveys anywhere in Africa. 


JOSEPH T. MATSON 
Braminations— 

P. 0. Box 170 Santa Fe, New Mexico 


CLAYTON T. M. 
Mine Examination, 


822 Bank of America Tel GArfeld | 
SAN CALIFORNIA 


ARNOLD H. MILLER 
eer 


Consult Engin 
Mine, Mill x, - Industrial Investigations 
Design and tions 
Tel. Cortlandt 7-0685 


WILLIAM A, O'NEILL 


Consulting Mining Bngineer 
Alaska and Yukon Territory 


Box 2000 Anchorage, Alecks 


RODGERS PEALE 
Consulting Mining Geologist 


28 
Calit. 


Golafiela Nevada 401 High 8t. Denver 3, Colo. 
CARLTON D. HULIN 
0. BARLOW WILLMARTH 
Floor ining Geo 4 Mining Consultant 
Building California Georgetown, Colerade 
LEDOUX & CO. INC. WALKER & WHYTE, INC. 
Chemists Assayers, Chemists 
T. &. LLOYD HARRY J. WOLF 
Sintering Consultant and Consulting 
Room $700, val 2% 


N.Y. 


420 Madison 
Cable: MINE WOLF Plaza 9-1700 


ALLEN & GARCIA COMPANY 


Years’ Service to the 
Coal fe Selt Industries as Consultants, 
Constructing Engineers and Managers. 
Authoritative Reports and Appraisals 
332 S. Michigan Ave., Chicago 
120 Well St., New York City 


T. W. GUY 
Consulting Engineer 
Ceal Preparation 


TO YIELD MAXIMUM NET RETURN 
FACE AND PRODUCT 


STUDI 
PLANT DESIGN AND OPERATION 
Konewhe V. Bidg. Cherieston, W. Vea. 


ABBOT A. HANES, Ine. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Secramento Street 
SAN FRANCISCO 


B. B. R. DRILLING CO. 


INTERNATIONAL SERVICE 
BUREAU INC. 
Expedition of 
1025 Connecticut N.W., 

JOSEPH R. LINNEY 
Consultant 
MINES + MILLS + METALLURGY 
30 Years’ Experience Adirondack 
Magnetites 


Plattsburg, N. ¥. 


38 Clinton St. 
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Appraisals 
| 
“ROGER V. PIERCE 
4 ter 
‘ | 
| 
’ 
Cool Prepration, Heavy Medium 
+ Washers and Concentrators 
1 Oran 260 Jefferson Drive, Pittsburgh 16, Pa. 
— 
Snatt & Slope Sinking Consulting Mining Engineer | 
Appraise! Mine Development Plant Layout, Design, Detailing, 
$30 2nd Ave., No., B'ham, Als. Phone 3-427! 
Consulting Engineer 
; Rooms 1201-2 
x Alabama Power Co. Bidg. : 
EDWIN 8. GILES Birmingham, Alebame Bers: 
, Consulting Mining Engineer 
CHESTER A. FULTON - 
: | 
: 302 Somerset Rd. Baltimore 10, Md. Cor 
| Belmont 1353 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 
BOOTH ENGINEERS 
LIONEL E& BOOTH, MANAGER 
72 WEST SECOND SOUTH 
" SALT LAKE CITY 1, UTAH 


Drilling 


Management 
Metallurgical 
Valuations 


E. J. LONGYEAR COMPANY 
Foshay Tower Minneapolis, Mina. 
Censulting Mining Engineers 
and Geologists 
Mineral Mine 
Exploration Valuation 


DIAMOND CORE DRILLING 
CONTRACTORS 
Testing Mineral Deposits 
Fowndation Borings 
Mott Core Drilling Co. 
Huntington, W. Va. 


PENNSYLVANIA DRILLING 


PIERCE MANAGEMENT, INC. 
MINING ENGINEERS 


A Background of 22 Years of Design, Consulting, 
md Management Service to Coal and Mineral In- 
dustrizs in 28 States and 18 Foreign Countries. 


1025 Connecticut Ave., 
Scranton 3 Washington 6, D. C. 


SPRAGUE & HENWOOD, Ince. 
Seranten 2, Pa. 
Diamond Drill Contractors and 

Manufacturers 
Core borings for 


posits in any part 


mineral de- 
the world. 


UNDERPINNING & FOUNDATION 
COMPANY, INC. 
155 East 44th Street 
New York 17, N. Y. 
Specialists in Design and Construction 
of Shafts end Tunnels 


MINERAL AND METAL 
BENEFICIATION PROBLEMS 
Only those desired which 
include personal, the job attention 
N.W. 
Washington 9, 
— 


JOEL H. WATKINS 
Mining Geologist 
INDUSTRIAL MINERALS 


Charette H. Virgiate 


1. W. WOOMER & ASSOCIATES. 


Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


National Bank Building, Wheeling, W. Va. 


| 
S. POWER (Pi) WARREN, EMMSe. | 


3404 HOURS CONTINUOUS 
TROUBLE-FREE OPERATION 


YUBA Dredge No. 
20 working ot Ham- 


monton, Cal., Its 
equipped with Model 
"S" YUBA pump. 


Model “S" 3" YUBA pump built 
for pumping sand in jig or sizing 
installations. 


Actual Performance Record of YUBA Model "S" 8” Pump 


Here’s what the superintendent of a YUBA 18-cu. ft. bucket 
line dredge wrote us under date of Oct. 4, 1948: - 


“For your information, the Model “S" mud 
4080 in operation at Dredge No. ton Sept. 30719 1948 hod 
completed 3,404 hours of operation without 
pairs." 
This same customer has since purchased another 8” Model 
““S” and he has in use several 3” and 6” pumps of the same type. 


YUBA Model “S” pump is a centrifugal type, designed 
especially for dredging mud, sand, or muddy water encountered 
in sand and gravel operations. Special alloys are used in cast- 
ings to ensure long life with minimum loss of time for repairs. 
Our aim in building pumps, as with all dredge parts, is to keep 
your plant running—you profit only when it is operating. 


You, too, can get higher running time by equipping your 
dredge with YUBA pumps. For full details, write or wire us 
NOW. 


SAND and GRAVEL OPERATORS AIM AT— 


I. h ing ti 3. High recovery 


They get all 4 with YUBA dredges and equipment 


VUBA MANUFACTURING CO. 


Room 708, 351 Californie St., San 
AGENTS } GAREY & CO. LTD. 
SHAW DARBY CO. LTD 14 19 LEADENMALL ST. LONDON, 
CARES TUBAMAN ben DHA Lenten 
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COMPANY 
PITTSBURGH 2 PA 
| 
| 
| 
| 
— 
| 
| 
a» 
| 


the Job 


ILLIONS OF TONS of sulphide ores 
have gone through this 6 x 12 ft 
Allis-Chalmers rod mill in 27 years’ 
operation. On the job 24 hours a da 
at Tennessee Copper Co., Co perhill, 
Tenn., it now grinds 8744 reduc- 
ing % inch crushed ore to 20-mesh ball 
feed. Sturdiness like this can only 
be the result of sound mill design. 
A-C r,s“ in building over 
4,000 grinding mills makes it possible 
to offer you these modern features: 
Pp Heavy welded plate shells, fully 
“stress-relieved" before machining. 
D> Self-aligning trunnion bearings are’ 
available with pressure pump for 
“floating” the mill before starting. 
aprerye machined mill heads and 
flanges provide perfect 
ment when bolted together. — 
> Trunnions cast integral with heads 
\ for severe Fewer parts. 


When you choose a grinding mill 
you'll get top efficiency and economy 
only if your mill is well-suited to your 
specific Allis-Chalmers 
builds rod mills, ball mills in both over- 
flow and grate types, le mills, and 
multi-compartment Ball peb and Compeb 
mills in a maximum range of sizes. 

Allis-Chalmers mills are available 
with four of feeders, three ty 
of drives, a choice of liners and dis- 


charge arrangements. This means you'll 


the mill that gives to - 
And Allis Chalmners 
motors, control and V-belt drives—the 
whole installation from one company. 

Sound advice on your grinding p 

lems can be obtained from the A-C 
representative in your area. Allis-Chal- 
mers offices or distributofs are in prin- 
cipal cities in the U.S.A, and through- 
out the world. A-2831 


ALLIS-CHALMERS, 971A SO. 70 ST. 
MILWAUKEE, WIS. 
Compeb and Ballpeb are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Hours 


AND OTHER EQUIPMENT 
FOR THE CRUSHING, CEMENT 
AND MINING INDUSTRIES 


HWA 
Her 
cati 
mon 
pho: 


‘ 
4 4 
| 
ers 
. h alm 
is” C 
| 
| 
Kilns. Coolers, Dryers Jaw Crushers 
| 
| Hoists Mills | 
Gyratory Crushers Vibrating Screens 
| | 
| | XUM | 


wey 
SATISFACTORY 


TEXTURE 


(PFS 


Low in cost, Hercules “Yarmor” F Pine Oi! is 
still recognized as the ideal frother for the 
fiolation of sulphide mmerals, such as zinc 
sulphide, copper sulphide, lead sulphide 
for minerals, such as coal, 
mica, quartz, graphite, feldspor, phosphate 
tate, “Yarmor’ F is especially desirable 


mineralized froth is required, 
since it. can support and hold heavy 

| Concentrations of minerals until they are 
femoved from the flotation circuit. 


ULES POWDER COMPANY 


955 King Street, Wilmington 99, Delaware 


et SULPHIDE AND NON-SUL?HIDE MINERALS 

J HAVE YOU TRIED THIS NEW COLLECTOR? 


Hercules Rosin Amine D provides a relatively new 

cationic flotation reagent—an excellent collector for 

silica and siliceous minerals. It can be used to beneficiate 

Many non-metallic and oxide ores, such as feldspar, 

*hosphate rock, cement rock, and iron ore, Write for details, “YARMOR” IS REG. U. S. PAT. OFF, NM9-1 
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FROME | 
a . STILL THE IDEAL FLOTATION FROTHER FOR 
“YARMOR” F PINE OUL 


WHAT ABOUT 
STRESS RAISERS? 


This hook gives 


he answers.. 


How to avoid the localized 
stresses which start failure is 
a basic problem of design. 
This 72 page booklet analyzes 
many good and bad features 
of design. It also deals with 
problems of steel selection 
and treatment from the view- 
point of the design engineer 
—instead of the metallurgist. 


Write for “3 Keys to Satisfac- 
tion” —it is free. 


FREE BOOKLET 
KEYS TO SATISFACTION 


BO YOU WISH TO INCREASE 
THE ECONOMIC EFFICIENCY OF YOUR 
FLOTATION PROCESS? 


Net xanthate consumption of certain types of sulfide 
ores can be cut by 50-75°/, by regeneration and re- 
use. 


if xanthate cost exceeds $4000 , contact 


Box J-25—MINING ENGINEERING 


Chief h preferably college graduate, experienced capa- 
ble handling operating maintaining ordering warehouse mine mill elec- 
trical general supplies materials equipment and accounting thereof ; sin- 
gle or if.married single status for six months; standard three-ycar con- 
tract ; base salary $425.00 monthly, plus bonus one month yearly ; fluent 
working knowledge Spanish essential; transportation furnished to 
Bolivia by air for employee and wife ; four weeks’ vacation yearly, plus 
free living quarters. 


Box J-24, MINING ENGINEERING 


Ore Dressing Problems 
Test Work — Chemical Analyses 
Research Studies — Pilot Plant Trials 
H. A. BRASSERT & CO. 
Laboratory Division 


60 E. 42nd Street, New York 17, N.Y. 
Raw Materials Laboratory — Washington, 


Open-Pit Mining 
Contractor with excellent equipment and experi- 
enced personnel interested in excavating or open- 
pit mining work. 


Box G-21 — MINING ENGINEERING 


FOR OVER HALF A CENTURY—WORLD LEADER 


in the Precipitation of Cyanide Solutions 


The MERRILL-CROWE Process 


The men responsible for results — managers and mill superintendents — demand 
assurance of effective operation in specifying their precipitation plant. 


naturally select Merrill-Crowe Precipitation Process and equipment which has 
for over 50 years safeguarded bullion return, minimized costs in zinc, refining, and 
labor, and provided easier, more economical cleanup. 


Write today for your free copy of “The Merrill-Crowe Precipitation Process” 


San Francisco 4, California 


The MERRILL Company Engineers 


Exploration for coal and other mineral deposits. Foundation 
test boring and grout hole drilling for bridges, dams and all 
heavy structures. Core Drill Contractors for more than 60 years. 


MANUFACTURING CO. 


JO Drill Division INDIANA 


Contract Core =. MICHIGAN CITY 


= 
Q | 
| 
Climax Molybdenum Company 
500 Fifth Avenue - New York City 
Please send your Do 
3 
MIE-II @ Fai 
20—MINING ENGINEERING, NOVEMBER 1949 ¥ 
| XUM | 


Wellman will build it 


Wellman-Galush 
Gas Producer 
Charging Machines 
Inderal Clean Gas Generators 
Gas Flue Systems 
Gas Reversing Valves Cut fuel costs 
Coke Pushers 
Mine Hoists 
Skip Hoists 
Clamshell Buckets 


14largest-sizeWellman- 
Galusha Clean Gas 
Generators are all in- 
stalled in one building. 


J 
@ Wellman-Galusha Clean Gas Generators supply low-cost 
: fuel for heating and heat-treating furnaces in steel and 


non-ferrous metal industries, glass melting and annealing 
and kilns and furnaces for the ceramic industry. Also for 
special compositions of gas. 

| THE WELLMAN ENGINEERING COMPANY 


7033 CENTRAL AVENUE .« CLEVELAND 4, OHIO 
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THE DUTCH STATE MINES CYCLONE SEPARATOR 
MAY BE THE ANSWER TO YOUR PROBLEM 


Two years ago, Cyanamid became Technical and Sales Representative 
for the Dutch State Mines Cyclone Separator Processes for the con- 
centration of metallic and non-metallic minerals. Since then, intensive 
pilot plant testing in the Cyanamid Mineral Dressing Laboratory as well 
as field testing and mill application have indicated some of the economic 
uses of these processes. 

The place of a new process is seldom easy to define. Additional data 
come to hand constantly. Current viewpoints are always subject to 
change and expansion. But, the applicability of these processes is now 
sufficiently clear to warrant the active interest of anyone concerned with 
fine-ore treatment . .. particularly in the size range between that treated 
by Heavy-Media Separation and froth flotation. 

* * 


Broadly the Dutch State Mines Cyclone Separator Processes merit study 
and testing: — 

As low-cost methods of pre-concentrating ore or tailings 

where the feed contains only a small percentage of high- 

value minerals. 


EXAMPLE: TIN TAILINGS. A tin tailing containing .75% Sn has been 
concentrated to 4% grade. This is higher than average mill feed. 
Other tests on tin ores have demonstrated that equally good results 
can be obtained; that either magnetite or autogenous media may be 
used; that the cost of treatment would be but a small fraction of the 
values recovered. 

In some instances, re-run zinc and other base-metals tailings dumps 
may be milled profitably by using the Dutch State Mines Cyclone 
Separator. In the size %” and below, tests show that 50% recovery 
can be made from zinc tailings containing only 1% values. This alone 
represents a potential “reserve” of many thousand tons of zinc metal! 


eee 


- To produce directly a marketable concentrate from fine 
material of low value. 


EXAMPLE: FINE IRON-ORE. Pilot plant tests indicate the economic 
use of the Dutch State Mines Cyclone Separator, employing an auto- 
genous medium, for the final concentration of fine sizes. Tests on certain 
iron ores on sizes above 48 mesh have shown recovery and grades 
higher than any other process now in use for treatment of —3/16” 
materials. 


To treat fine feeds which are inherently not amenable to jig 
or table treatment or cannot be economically concentrated 
by froth flotation. 


EXAMPLE: SPODUMENE. Despite the ample difference in specific 
gravity between mineral and gangue, the flat shape of spodumene 
crystals often precludes the use of tables or jigs. Hand-picking has 
been the traditional method of concentration. The Dutch State Mines 
Cyclone Separator, using a low-cost magnetite medium, is capable of 
making an accurate, low-cost separation on —10 mesh spodumene. 
Numerous other “untreatable”- feeds have responded to the Dutch 
State Mines Cyclone Separator with studies going forward looking 
toward mill applications. 


For any unusual concentration problem to improve present 
methods and to reduce costs. 


EXAMPLE: DIAMOND GROUND. Grease tables, employed to separate 
industrial diamonds from gangue, are highly efficient as the final re- 
covery step. They have, however, relatively low capacity and involve 
the use of a considerable labor force. A substantial reduction in gangue 
before tabling is to be desired. In the size range 10 mesh and below, 
tests show the Dutch State Mines Cyclone Separator to be an extremely 
accurate method for pre-concentrating this valuable feed before treat- 
ment on the tables. 


EXAMPLE: POTASH. Pilot plant tests on several potash ores show that 
the Dutch State Mines Cyclone Separator Processes can make an accu- 
rate separation between Sylvite (sp.g. 1.98) and the Halite (sp.g. 2.15) 
and gangue minerals, despite the small difference in their specific 
gravities. Separations are made on the 4%” x 0 size range, using a satu- 
rated solution of brines with magnetite as the medium. 


* 
The Dutch State Mines Cyclone Separator Processes, utilizing 
powerful centrifugal-centripetal forces, offer new means to sep- 
arate a troublesome size fraction by specific gravity difference. 
Cyanamid has commercial-size Dutch State Mines Cyclone 
Separators operating at the Cyanamid Mineral Dressing Labora- 
tory for continuous-unit testing of metallic and non-metallic 
minerals. We welcome correspondence or discussion with Cyana- 
mid Field Engineers as a preliminary to testing on your ore, and 
will be glad to give you the benefit of our test results. 


AMERICAN a COMPANY 


MINERAL DRESSING DIVISION 


30 ROCKEFELLER PLAZA 2 NEW YORK 20, NEW YORK 


Link-Belt 18” 
wide roller-bear- 
ing belt con- 


screw conveyor 
which dis- 
charges into 


Grease-in—Dirt-out Seal 
prevents harmful foreign matter 
from reaching bearings — con- 
serves — prolongs 

e. 


Rolls 

made with smooth rounded-edge outer 
shell of uniform thickness, and a full- 
length steel central tube, both con- 


Supporting brackets are 
tough malleable iron in 
reinforced T-section to 
withstand load and im- 


Yokes Pre- 
vent Brackets 


from Spreading 


impact Idlers 
with Rubber 
Treads 


Interchangeable with 
steel rolls this type provides a Cush- 


Link-Belt Standardized Design 
Cuts Belt Conveying Costs 


In the Link-Belt “100” series belt conveyor idlers, we be- 
lieve that we have achieved the ultimate in design and 
performance, with evolution of engineering features pro- 
gressively since 1896. These features cut conveying costs 
by reducing maintenance, giving longer service, and per- 
mitting the greatest simplification. 

In addition to idlers, Link-Belt builds a great variety of 
standardized design conveyor elements and accessories 
such as: belt and apron feeders for uniform loading; trip- 
pers for intermediate discharge or distribution; drives using 
gears, reducers and chains; terminal machinery; supporting 
structures and enclosures. 

We are at your service for complete conveyor systems, 
or individual equipment, to suit your requirements. 

LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in Principal Cities. 


raw-material 
bins. 


11,435 


CONVEYING MACHINERY 


‘‘THE COMPLETE LINE’’ 


4 


1 


veyor equipped 
with type “100” 
idlers handling 
clay from two 
Link-Belt screw 
conveyors to a 
i single Link-Belt 
tinuous-welded to dished steel heads 
to form sturdy, well-balanced integral 
units. 
Cr Strong Brackets 
| Support the Rolls 
Interlocking 
OF 
ion at loading points to protect idlers 
and preserve the belt——-A good in- 
vestment where heavy lump materials 
are handled. 2 
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Personnel 
Engineering Societies Personnel Service, Inc. 
New York—8 West 40th St. 

San Francisco—57 Post St. 


— Men Available 


Engineering Geologist, 29, married, no children. M.S. 
Geology, B.S. Mining Engineering, plus two years’ 
study Europe. Instructor geology at two large western 
universities. Experienced mapping, investigation me- 
tallic and non-metallic deposits, mining. Desire posi- 
tion engineering geology, exploration or teaching. Avail- 
able immediately; location immaterial. M-479-478-E-6- 
San Francisco. 

Mining Engineer, 15 years’ exp. alluvial and hard rock 
metal mining in U.S.A., Latin America, Canada, Cen- 
tral Asia. Seven years’ developing and selling ma- 
chinery. Fluent Spanish. Seeks connection with head 
office of mining company or firm with mining and min- 
eralinterests. M-480. 

Measurement and Control Engineer, 44, married, regis- 
tered. Harvard Business School training and practical 
sense, broad exp. process industries including milling 
and smelting; now consultant to leading instrument 
firm, seeks consulting or full time work in cutting bene- 
ficiation costs or recover through modern control meth- 
ods. M-481-496-D-68-San Francisco. 

Assayer-chemist, experienced in gold milling, assaying, 
ore testing, metallurgical analysis over a wide range of 
materials. Desires position in plant or laboratory. 
M-482. 


—Positions Open 
Mining Engineer, young, two to five years’ exp. and 
good knowledge of mechanized coal mining and ore 
mining methods. Will function as assistant to executive 
in New York office and liaison between mines and the 
office. Salary open. Location, New York metropolitan 
area. Y-1943. 

Field Men, preferably mining geology graduates for 
geophysical surveys. Must have magnetic and electrical 
experience on mining projects. Considerable traveling. 
Locations, United States and Canada. Y-2232. 

Chief Engineer, 35-45, to take charge all maintenance 
and mining operations for several widely scattered coal 
mines. Must have previous eastern coal mining experi- 
ence. Salary, $8000-$12,000 a year. Location, South. 
Y-2304. 

Instructor or Asst. Professor, mining graduate, with 
MS. degree and at least two years’ teaching experience, 
plus field experience, to teach courses in mine design, 
mining methods, coal preparation, mine ventilation and 
mine surveying. Salary, $3800-$4100 for nine months. 
Location, South. Y-2624. 

Mining Engineer Geologist, with operating geological 
knowledge, to periodically visit several small operating 
mines in Mexico, advising on development programs 
problems and doing examination work. 
Senior Mining , minimum ten years’ experience 
in supervision, development and production, preferably 
of gold mining or other general mining operations. 
Salary open. Location, Ethiopia. Y-2834. 

Mining Engineer to prepare from core drilling results 
Teasonably accurate estimates of the extent, accessi- 
bility, quantity and quality of an ore deposit, for com- 
Pany starting exploratory core drilling on iron mining 
Concessions. Location, Venezuela. Y-2852. 

Mining Engineer, single preferred. Experience in super- 
vision of development, operation and maintenance of 
gold dredging equipment for exploration project in 


British Guiana. 
T-28758, Salary, $4800-$5400 plus expenses. 


| 


TYERO GK: she 


for HEAVY LOADS — COARSE MATERIALS! 


USED THROUGHOUT THE WORLD 
WHEREVER LARGE TONNAGES 
OF ROCK OR ORE ARE SCREENED! 


Manufacturers of Woven Wire Screens and Screening Machinery 


DIESEL POWERED 
PUMPING EQUIPMENT 


A number of 2 cycle & 4 cycle Diesel 
Engines 200 to 750 HP. All under 
300 R.P.M. Geared to plunger 
pumps handling 420 to 1470 GPM 
at 750 lbs. On foundations in IIL, 
Mo., Kan., and Okla. Will sell 
units complete or Engines and 
Pumps separately. 


Priced to allow purchase of 
Engines or Pumps for Spare Parts 


INQUIRE—PURCHASING AGENT 


STANOLIND PIPE LINE COMPANY 


Box 1979, Tulsa, Oklchome 
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NEW STOPEHAMER 


makes lighter work of up-hole drilling 


R-38 


Light in weight— 


Heavy in performance 


Here is the drill that miners have been 
for... a rugged, fast-drilling, lightweight Stope- 
hamer designed for use with CARSET JACK- 
BITS . . . a machine built for work in raises and 
tough pitching stopes where the 26% less weight 
of the new R-38 means the difference between 
easy handling and energy-sapping work. 

The R-38 is well-balanced, has automatic 
fTotation, a _ self-cleaning chuck, graduated 
throttle for easy collaring and a handle which 
protects the exhaust ports from filling up with 
grit and dirt when sliding the machine down a 
stope. When it is used with small CARSET 
JACKBITS, the drilling speed is high and 
powder consumption low. The R-38 is also the 
ideal drill for any far corner of the mine where 
less air or lower pressures are available. You will 
want to check the above features as well as the 
worker appeal of this new Stopehamer—there is 
an I-R branch office within easy reach of your 


DESIGNED WITH CARSET JACKBITS IN MIND 


</ HAS 26% LESS WEIGHT 


o/ USES 25% 


LESS AIR 
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Mining Engineering E d itor ial 


New Blood and Our Mining Meetings 


of old friends and business associates, it occurs to us that pretty much the ; 
Same crowd turns out each year for the respective affairs. From one standpoint 

this has advantages—one has the opportunity of building up acquaintanceships 

that are renewed from year to year, and the feeling of being lost in the crowd 

is dissipated after the first meeting or two. Also frequent attendance at meet- 

ings teaches one the ropes and makes it easier to get the meat out of technical 

sessions, policy making meetings, and individual discussions. 


However, we may not be doing justice to ourselves and the organizations 
which we represent by exchanging information with the same circle of associates 
year in and year out. We offer the suggestion that “new blood” accompany the 
“old hands” to meetings. Meetings are held to disseminate technical informa- 
tion, to set policy on legislative matters, and to conduct business of the sponsor- 
ing organizations. On all these counts fresh ideas are needed. If a young 
man accompanied the experienced company meeting representative, he would 
absorb technical knowledge first hand. This would be advantageous because in 
many cases he is the man who works with these technical matters from day to 
day. We think advances in research would thus be brought to industry more 
quickly. These younger men also need to be indoctrinated in the many legislative 
problems that confront the mining industry. Thinking on such questions as 
tariff barriers, land reforms, taxation, and labor problems should be begun early 
and with the benefit of open discussion by mature thinkers. By being exposed to 
such discussion, they will be given food for thought which might be nurtured 
to fruition by the time they reach maturity in the company organization. Our 
professional societies also need young blood to carry on the many society func- 
tions, and this work might better be done by the younger men who are not 
weighted down with management responsibilities. 


As mentioned in “The Drift of Things” in this issue, Petroleum Branch 
meetings have large attendance in which many young men participate. The 
petroleum industry has a way of training men so that they assume management 
responsibility relatively early in their professional careers. We in the mining 
business may well follow their lead by adopting positive training methods, and 
sending young men to meetings is good professional training. Thus, the com- 
panies which send young representatives to meetings would benefit by the assimi- 
lation of technical knowledge on the company level dealing with these aspects, 
by training men in the broader aspects of industry affairs, and by projecting 
their technical men into professional society work which will shed light on other 
problems and bring added knowledge. 
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Because their bodies are 


NICKEL ALLOY 
STEEL 


HE CARSET JACKBIT...developed 

and produced by Ingersoll- 
Rand Company...features carbide 
cutting edges that readily drill 
through the hardest rock. 


But no ordinary steel can retain 
these inserts securely, nor resist 
deforming or cracking under the 
terrific pounding of heavy rock 
drills that strike 2,000 blows per 
minute... 


Tosolve the problem, Ingersoll- 
Rand metallurgists selected a two 
per cent nickel alloyed steel that 
develops great toughness at a 
high strength level. The special 
properties of this steel contribute 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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much to the success of inserted 
carbide bits. 


Nickel alloy steels make pos- 
sible the production of hard, tough 
parts characterized by high im- 
pact strength, which means sub- 
stantially more hours of operation 
-..and correspondingly ...less 
maintenance, fewer replacements, 
and lower non-productive labor 
costs. Write us for counsel and 


data on nickel alloy steels for your 
products or equipment. 


wane 


Over the years, International Nickel hes 
accumulated a fund of useful information 
on the properties, treatment, fabrication and 
performance of engineering alloy steels, 
stainless steels, cast irons, brasses, bronzes, 
nickel silver, cupro-nickel and other alloys 
containing nickel. This information is yours 
for the asking. Write for “List A” of avail- 
able publications. 


67 WALL STREET 
NEW YORK:5, 


Resist Cracking and Deforming 
Under Terrific Pounding 
| | 
| 
Carset Jackbits with cutting edges set in nickel alloyed steel : 
bit bedies, are available for every drill and hole size. 
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Public 


Reference Dept 


* If the steel strike continues until Dec. 1, unemployment directly attribut- 
able to the strike will be approximately 5 million, says Secretary of Commerce 


Charles Sawyer. The upward trend in business and employment has been reversed 
by the strike. 


* National Lead and Jones & Laughlin have increased the footage drilled with 


churn-drill bits by 50 pct and the drilling speed by about 12 pet by tempering 
bits by the electric salt-bath process (p. 38). 


* High cost of building and operating an atomic power plant will keep nuclear 
power out of the industrial power field for some time to come, reported Ward F. ‘ 
Davidson at the joint Fuels Conference of AIME and ASME at French Lick Springs, a 
Oct. 26. He estimated the first cost of a nuclear power plant at three times y, 
the cost per kilowatt of a coal-burning plant. 


* Before the taxpayer can find relief from government armament and ECA spending, ’ 
European recovery must be assured, commented Peul G. Hoffman. He suggests the 
importation of European goods as a means of speeding this recovery. 


* Claude P. Heiner says that the use of Rocky Mountain coal for power genera- 

tion in California is feasible even though it is presently more expensive than 
fuel oil (p. 388). He cites diminishing reserves of oil and gas in California 
and government supported hydroelectric plants as reasons for using coal for . 
standby power generation in low-water years and in emergencies. ‘ 


* The Erie Mining Co. applied in October to the Minnesota Department of Conser- f 
vation to obtain a sufficient water supply for proposed beneficiation plants 
with capacity to produce up to 10 million tons a year of concentrated iron ore } 
from taconite. Proposed plants would be located near Aurora, Minn. j 


* Secretary of Treasury, John W. Snyder, reiterated that the United States had 
no intention of changing the price of gold. He stressed that only Congress 4 


could change the $55-an-ounce price and that the Administration had no intention 
of requesting such action. 


* Algom Ore Properties, a subsidiary of Algoma Steel, has proved two new high- 
grade orebodies from which 12 million tons can be mined by open-pit methods 

before going to underground mining. The new discovery, known as Siderite Hill, 
is 3 miles west of Algoma's Helen mine and 100 miles north of Sault Ste. Marie. 


* Near Morgantown, West Virginia, the world's largest coal conveyor system will 
soon be installed in a new bituminous coal mine. This conveyor belt will move 
220 tons of coal an hour and it will move the coal through a two-mile tunnel 
from the mine's preparation plant to river docks. ' 


* James Boyd recently announced that unlimited quantities of premium gasoline — 
could now be produced from coal at a cost of only three or four cents a gallon 
more than the motorist now pays. A few plants could produce synthetic gasoline, 
at even lower cost, through the sale of by-product chemicals. 


? 
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It's Everyone's Business 


CT. 25—Like an old-fashioned wrestling match, 
industrial conflict has become rather an unspec” 
tacular affair of powerful contestants locked in 
excruciating but static embrace. There’s a twitch 
here and a grunt there, with bored onlookers pa- 
tiently awaiting the violent flurry of the final fall. 
Such a formalized affair rarely rates the front page. 
Early in the month the epic conflict in Yankee 
Stadium and Ebbets Field captured the headlines 
and later in the month there was a certain fascinated 
attention accorded the military as they celebrated the 
second birthday of unification with a noisy civil war. 


Elsewhere in Washington, the report of the Joint 


Congressional Committee on Atomic Energy relative | 


to Mr. Lilienthal’s “incredible mismanagement” was 
finding it difficult to see the light of day. Mr. Hick- 
enlooper entirely failed to substantiate his charges 
and hearings long ago ceased for lack of witnesses. 
Hickenlooper is the current Washington word for 
fiasco, which must cause him great unhappiness, as 
the original intention was to so impress the folks 
back home in Iowa as to assure re-election in No- 
vember 1950. 

Congress, with adjournment at long last in pros- 
pect, hastily hacked through a log jam of unfinished 
business and was barely able to give more than pass- 
ing attention to the swan song—replete with fore- 
boding—of Dr. Edwin Nourse, President Truman’s 
chief economic adviser. Dr. Nourse foresees possi- 
ble economic ruin and he laid the blame for his ap- 
prehensions on high Government spending, the in- 
evitability of more inflation and the preoccupation of 
management and labor with their own security. 

For the third time since the war the economy is 
being subjected to adverse events and developments 
of major magnitude. In 1945-46 the index of indus- 
trial production fell from 236 to 152, and in 1948 the 
index fell from 195 to a low of 162 in July 1949. 
In August there was a sharp recovery of 7 points 
and in September a few more points were added, but 
a chilling combination of blows in October pointed the 
index toward a new postwar low. 

Indeed, the prospect of this decline has been 
enough to panic not only Dr. Nourse but quite a few 
other commentators. The prediction is that if cur- 
rent industrial strikes are not settled—and soon— 
the economy will slither into a quagmire of disaster. 
Many of these same commentators had been advocat- 
ing a return to the bargaining table, but seem loath 
to accept the work stoppages that such a return en- 
tails. If the economy cannot stand these struggles 
for power it is indeed balanced on a thin edge, and 
the desire of many for government intervention to 
avoid such stoppages is symptomatic of the mental 
acceptance of the corporate-state philosophy. 

It is true that the struggle for power between 
labor and management may well be reaching a par- 
ticularly destructive stage. Furthermore, the basic 
position of the economy is undermined by very high 
taxes, the prospect of further levies for social insur- 
ance costs and disturbing dependence on unsound 
inflationary expenditure. 
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None the less, there is an underlying moderate 
tone of optimism among business men, civil servants 
and economists of various schools and connections, 
The war and postwar periods resulted in a buoyancy 
in investment that will not be lost for at least a few 
years yet. Financial reserves of individuals are still 
very high and are protected by social and private 
insurance and pensions. Large government expendi- 
tures serve to maintain both consumption and invest- 
ment. Easy money is a pervasive stimulant. The 
economy contains no large area of over-extension or 
over-expansion to initiate a sizable collapse. And 
the increase in the population, which is far greater 
and more persistent than any estimates suggested, 
is another broad expansionary force. 

Real income per person (see table) is now $1405 
& year, which is almost double the level reached at 
the peak of the boom immediately following the first 
war and is 56 pct above 1929, 108 pct above 1933 
and 41 pct above 1940. This 1949 figures indicates 
a standard of living of unprecedented abundance, and 
this has been realized despite the fact that nearly 
all segments of the community have been working 
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considerably under the level of efficiency permitted 
by existing skills and equipment. 

On the labor-management front, a major railroad 
strike has been settled, but immovable mine owners 
and steel executives continue to face equally im- 
movable miners and steel workers. Mr. Lewis, just 
2 little disturbed by growing “return to work”’ senti- 
ment among his miners, threw out a trial balloon to 
rally the AFL in joining his union in financial aid 
to the steel workers who, he trumpets, are under 
“vast and barbaric attack . . . to decimate all unions.” 
But things will have to get pretty desperate before 
such old enemies as Green, Murray and Lewis frater- 
nize in a common war chest. 

In Pittsburgh the feeling is that negotiation with 


‘Mr. Murray is rather academic until Mr. Lewis is 


satisfied. To many a steel man it seems as if young 
Mr. Ford sold the bridge, although his company’s 
willingness to. discuss pensions is not new. Ford 
concluded that non-contributory pensions were bound 
to come, conceded the principle and concentrated on 


striking the best bargain possible. The scheme goes 
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into effect next March and when pensions begin in 
April, car owners as well as coal users will begin to 
pay the price of old-age security. Steel users also 


will pay a price yet undetermined. The steel indus- . 


try opposition to non-contributory pensions lies in 
its shrewd suspicion that the size of pension that 
could be paid for by 6¢ an hr would not satisfy the 
steel workers for long, if at all. 

U. S. Steel has offered Mr. Murray 6¢ for pensions 
if the workers add an additional 3¢ to raise the pen- 
sions up near the $100 per month level. But Mr. 
Murray is driven to an intransigence usually asso- 
ciated with Mr. Lewis. On his left the fellow travel- 
ers are waiting to exploit any failure and on his 
right Mr. Reuther already has a spectacular victory 
to his credit. It is likely to be a long strike in steel 
unless Mr. Truman is forced to action or the com- 
panies’ united front collapses or, all together, they 
can find some way to save Mr. Murray’s face. About 
the best compromise would be for the companies 
to give the 6¢ now, set up the pension mechanism 
and extract from Mr. Murray an agreement cover- 
ing a long period of time and involving some future 
token contribution from the worker. 

Mr. Truman can hardly be justified in seizure of 
the coal and steel establishments until the economy 
is seriously endangered, and such evidence is far less 
than scare-heads would indicate. Certainly the auto- 
mobile industry, kingpin of industrial health, finds 
it difficult to sing the blues with any real conviction. 

The record flood of automobiles which poured off 
Detroit assembly lines in August and September al- 
most swamped many retail car dealers and a number 
of used car dealers quietly slipped under and drowned. 
There is no doubt that the sellers’ market for auto- 
mobiles is over, although the steel strike and retool- 
ing between now and Christmas may restore the bal- 
ance between output and sales. 

Base metal prices are in general on the weak side 
as a reflection of the steel strike and devaluation 
within the sterling bloc. Lead has dropped steadily 
to 13¢ a lb under the impact of falling consump- 
tion and increased foreign offerings. Zinc is down 
to 9.25¢. Large galvanizers are out of the market 
but demands from diecasters and brass mills are 
well maintained. Output from three smelters has de- 
clined, one because of a strike, and in general sup- 
plies of high-grade zinc are tight. Copper so far 
has resisted the downward trend and remains at 
17.624%2¢, while copper scrap even has shown a 
firmer tone. Brass and wire mills and appliance 
manufacturers have been buying for November 
delivery, and consumption is estimated as 30,000 tons 
per month in excess of production and imports. 

Beyond the seas, the opportunities of devaluation 
are slowly bleeding away in England through a lack 
of forceful action to check inflation at home, to 
increase labor productivity or to check expenditures 
for social services in order to partly liberate the 
economy from its crushing burden of taxation. An 
increasingly large segment of the voting population 
is coming to the realization that the Labor Party is 
incapable of realistically meeting the economic chal- 
lenge. The resentment is not that Labor is aiming 
for the social democratic welfare state but rather 
that the Party is jeopardizing the welfare state 
through sheer ineptitude. Western Berlin is now in 


such a state of collapse that it might well become 
the Achilles heel in the titanic West-East struggle 
for Germany. And in Japan business men are scream- 
ing in anguish as Prime Minister Yoshida applies 
the screws devised by the Detroit banker, Joseph 
M. Dodge, to get the Japanese economy off the 
American taxpayers’ back by 1951. 

A drama overshadowing all others, however, is 
rising to frightening crescendo in Yugoslavia. Only 
12 years ago the Croat, Josip Broz, was purging the 
Jugoslav Communist Party of grave heresies then 
worrying the Comintern. His fondness for ordering 
people about earned him among his friends the nick- 
name Tito. Now Marshal Tito has defied his old 
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masters and neighbors and turned toward his old 
comrades, while political trials in Hungary are being 
staged to prove that the bold heretic of Belgrade is, 
and always has been, nothing but a Fascist and an 
enemy of the Soviet Union. 

Moscow must make an end to Tito, for he now 
publicly proclaims that Yugoslavia is leading a world- 
wide crusade to free the communist countries from 
Russian slavery. He has just asked his army to die, 
if need be, for the ‘working class of the whole world” 
and declared they are fighting “for a cause which 
has tremendous and incalculable importance . . . even 
if we fall . . . things have gone beyond our frontier 
and will grow . . . the truth blazes.” Even the Russian 
Communist Party itself is now a target for Tito’s 
splitting tactics. 

Moscow is beginning to pick off International Brig- 
aders (Spanish Civil War). Rajk (executed in Hun- 
gary) was one, and others will soon go down. Tito 
was the main recruiting agent of the International 
Brigade in Paris. He and the Brigade members mixed 
with Trotskyites who also fought against Franco, and 
the ex-Brigade members are inclined to stick together 
inside the communist parties. 

There will soon be worldwide communist “peace 
demonstrations” to coincide with the initial military 
moves against Tito. An attempt will be made to have 
a few units of the Yugoslav army revolt, to be joined 
by a new International Brigade fighting under the 
slogan of “proletarian internationalism” and “de- 
fense of the people’s democracies against an im- 
perialist-Titoist plot.” 

In Washington the decision has been made to give 
Tito “all aid short of war.” Power politics being the 
cynical chess game it is, the battered Greeks soon 
may be hustling pack trains of American armaments 
over their bloodied mountains to the country re- 
sponsible for so many Greek widows. 
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Modern Electric 


Mine Hoists 


by Russell S. Sage 


= electric motor has steadily replaced the 
steam and air engine for use in mine hoists, 
until today a new installation with other than elec- 
tric drive is a rarity. Much existing steam-driven 
equipment has been changed over to electric drive. 
Driving power has grown in capacity since the in- 
itial electric unit rated 10 hp installed at Aspen, 
Colorado, in 1888, to 3000 hp and 4000 hp in the 
United States, and to 5500 hp in Canada—the larg- 
est in the Western Hemisphere. Electric installa- 
tions now total in the thousands of units, a growth 
largely made possible by the development of large 
central electric-power stations and the extension of 
electric-power service to more mining areas. 

Types of Winding Drums—tThe prevailing type 
for deep metal mines is the simple cylindrical drum, 
either single or double; if double, one or both have 
clutches if several levels must be frequently served. 
This type is also largely used for coal hoists, but 
the best performance for fast-operating cycles is 
provided by the double cylindroconical drum. This 
reduces the size of the motor and affords the great- 
est economy in power consumption. Simple conical 
drums have generally been replaced by the cylindro- 
conical type. Reels seldom are used for new in- 
stallations for, while effective in reducing the motor 
capacity and operating at high efficiency on certain 
cycles, the cost and maintenance of flat rope places 
them at a serious disadvantage. Koepe pulleys, so 
popular in Europe, have not found acceptance in 
America. Winding on rope in one layer has many 
advocates in order to obtain great rope life, but 
most deep hoists continue to use multiple layers. 
A notable installation at the Homestake Mining Co., 
Lead, So. Dak., employs double-clutched cylindro- 
conical drums, 12 ft to 25 ft in diameter, upon which 
5400 ft of 1%-in. steel cable is wound in one layer. 

Winding drums generally employ fabricated steel 
plate construction which reduces the weight and 
eliminates cracking. Castings have given way to 
welded rolled-steel plate for lightness and greater 
strength. Recent equipments have used roller bear- 
ings throughout. For most cases, flexible couplings 
continue to be used between the motor and the pin- 
ion shaft, but there are notable examples of the 
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use of the solid-flanged type. There appears to be 
a tendency to use higher “ratio of drum to rope” 
diameters, thus minimizing rope stresses due to 
bending around the drum. 

To obtain optimum conditions for electric drive, 
efforts are being made to hoist in larger skips and 
to limit rope speeds to the order of 2500 fpm. How- 
ever, high tonnages necessitate large skip loads as 
well as high rope speeds. 

Drive Transmission—Gear drive is used for the 
majority of hoists, even for large capacities, and is 
obligatory when a-c motors are used. The trend 
away from drives by direct-coupled, d-c motors is 
indicated by the fact that during the past decade 
only three or four of this type have been supplied. 
One of these is a 1250-hp, 84-rpm, high-speed coal 


- hoist with twin cylindroconical drums; one is a 2250- 


hp, 60-rpm copper-ore hoist, and two are each rated 
1000 hp, 120 rpm, also in copper mine service. A 
3000 hp, 60 rpm equipment is being constructed 
which will drive a double cylindrical drum deep- 
shaft hoist. For these slow-speed motors, the drive- 
half coupling is incorporated integral with the mo- 
tor armature spider, and is bolted to a similar half 
coupling forged integral with the drum shaft. This 
positive type of drive obviates keying the motor 
armature to its shaft and eliminates its outboard 
bearing, the commutator end of the armature being 
supported by a simple stub shaft. Usually, the addi- 
tional cost of a slow-speed motor for direct drive 
is greater than the cost of gearing; the over-all 
efficiency is approximately the same but, of course, 
the entire installation is simplified and gear noise 
and maintenance are eliminated. 


Mr. Sage is employed as an engineer with the min- 
ing division, General Electric Co., Schnectady, N. Y., 
and is a Member of AIME. 


Clutches and Brakes—In the newer hoists the 
multiple-tooth type clutch is frequently used, al- 
though the axial plate friction design, popular for 
many years, continues to be offered. The former 
appears to be of somewhat simpler and more sturdy 
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This is a lucid discussion of a-c 
versus d-c systems, completely au- 
tomatic hoists, console-type oper- 
ating controls and other improved 
features. Modern improvements 
are typified by Homestake's 
double drum ore hoist (right) with 
two 1500 hp, 300 rpm, 600 volt 
d-c mofors. 


design, is positive, and probably requires less main- 
tenance, but it cannot be engaged as quickly nor 
with as great precision as the friction-plate type. 
Both types are operated by the same design of 
hydraulic or air control mechanism. 

Most modern hoists are equipped with parallel 
motion post brakes arranged to be applied by a 
dead weight and released by hydraulic or air actu- 
ated thrust cylinders; oil under pressure is the most 
commonly used. Band brakes are still used, chiefly 
on small and medium capacity equipments. Auxili- 
ary brakes occasionally are used working on a wheel 
mounted on the pinion shaft, thus providing dual 
braking means and absorbing the motor imertia in- 
dependently. In some localities two braking systems 
are mandatory by law. All service brakes are ar- 
ranged with an electric tripping means, whereby 
they may be automatically applied under certain 
emergency conditions. Oil pressure for the opera- 
tion of brakes and clutches is usually supplied by 
a pressure-tank type of accumulator, which gen- 
erally has supplanted the other gravity type. A 
regulator maintains pressure by starting and stop- 
ping the motor-driven pump. 

The last few years have seen the development of 
the console-type of operator’s control desk. Upon 
this are mounted all control levers—controller, 
brake, clutch, and safety devices—as well as elec- 
tric auxiliary switches and push buttons; also elec- 
tric instruments, pressure gauges, signal bells, etc. 
In a recent design, a new depth indicator with 
small clock-size dials has also been mounted on the 
console. The desk design is such that the operator 
is seated during hoist operation with all controls 
within arm’s reach. 


Dual Motor Drive—In recent years, the use of 
dual motor drive has increased, chiefly for hoists in 
the higher capacities. In this arrangement, two 
drive pinions are meshed at diametrically opposite 


points on the main drum gear and a motor is 
coupled to each pinion shaft. The chief advantage 
is the ability to use gears of half the width of a 
hoist. employing a single motor of double capacity, 
which reduces the cost of the gearing and makes 
for better gear life and lower maintenance. A sec- 
ond, but doubtful, advantage is the possibility of 
operating at reduced capacity should failure develop. 
in one of the motors or its control. One installation 
in this country utilizes two direct connected motors, 
one at each end of the hoist drum. 

Numerous installations have been made ranging 
up to 3000 hp, and a 5500-hp drive with two 2750- 
hp duplicate motors is now under construction. 
This system of drive has been adopted for several 
small outfits, at least one being rated 300 hp, utiliz- 
ing two 150-hp motors. 

Dual drive has been adopted for some under- 
ground installations because of more advantageous _ 
space requirements, or where the maximum operat- 


-ing conditions will not be encountered for a num- 


ber of years. The initial installation, therefore, was. 
limited to a single motor, the second one to be con- 
veniently added at some future time. Companies. 
which have these geared dual drive installations. 
are as follows: 

Homestake Mining Co., (two 1500-hp motors) ; 
Cleveland Cliffs Iron Co. (two 1500-hp motors) ; 
Bunker Hill & Sullivan Mining and Concentrating 
Co. (two 600-hp motors); Miami Copper Co. (two. 
1400-hp motors); Potash Co. of America (two 500- 
hp motors); New Jersey Zinc Co. (two 450-hp 
motors). 

A-c Motor Drive Prevalent—American manufac- 
turers have supplied more than 1500 electric mine 
hoist equipments aggregating some 900,000 hp, of 
which approximately 85 percent are of the wound 
rotor induction motor type, the remainder being 
d-c motor driven, The minimum size included in 
this estimate is 200 hp; there are numerous addi- 
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tional installations in smaller capacities. In the 
United States the largest installation is a 4000-hp 
‘d-c motor driven coal hoist. Next in size are three 
3500-hp a-c drives serving long slope iron ore hoists. 
These are followed by four d-c installations each of 
3000-hp capacity, two hoisting gold ore and two 
iron ore in deep vertical shafts. It is interesting to 
note that a large southern states utility supplies 
power not only to the above mentioned 3500-hp 
a-c hoists, but four others—two of 2500-hp and 


A 10-hp hoist installed at Aspen, Col., in 1889, which 
is believed to be the first motor-driven mine hoist to 
see service in the U. S. 


two of 1800-hp capacity. All of these hoists are 


operated by the same mining company. The popu- 
larity of the a-c hoist drive system is further pointed 
up by the fact that a coal company and an iron ore 
company each operate sixteen 400-hp duplicate 
equipments. 

For all except the smaller sizes, control equip- 
ment with magnetie switches, grid resistors, and 
definite time relays or current relays, or both, are 
used. Such control affords so-called automatic ac- 
celeration and protects the entire equipment against 
abusive handling. Liquid rheostats, once quite 
prevalent in this service, have virtually disappeared 
and none have been supplied for several years. 

Dynamic Braking—Use of the dynamic braking 
feature for induction motor-driven hoists has in- 


creased. This involves adding to the conventional — 
magnetic contactor control means for applying di- - 


rect current to the motor stator windings, thereby 
permitting the motor to become a generator and 
thus function as an electric brake when lowering 
overhauling down-going loads. Normal loads being 
hoisted can also be brought nearly to rest by this 
scheme of control. Used principally on single-track 
slope hoists, it is becoming more popular with op- 
erators for shaft hoists as well, particularly for 
unbalanced hoists. With d-c dynamic braking, loads 
may be lowered at partial speeds with no expendi- 
ture of energy from the power supply other than 
the insignificant amount of excitation power. The 
conventional control system limits the lowering 
speed to full speed, unless plugging (motor coun- 
ter-torque by motor reversal) is resorted to or the 
mechanical brakes utilized. The plugging method 
is wasteful of electric power and rough on the 
equipment. Dynamic braking control has been ap- 
plied to nearly 100 mine hoist equipments in the 
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United States, one of the earliest on record being 
in 1913. Capacities have ranged from 125 hp to 
3600 hp. Three duplicate equipments of the latter 
capacity serve long single-track slope iron-ore 
hoists whose rated hoisting speeds are 3600 to 
4000 fpm. With the dynamic braking controller, 
an empty skip or a man load may be lowered at 
any fraction of full hoisting speed, and electric 
braking is available to assist in coming to rest, thus 
relieving the mechanical brakes of the bulk of the 
braking duty. 

The operator is generally provided with two con- 
trollers—one for normal motoring, the other for 
dynamic braking. Recently, however, an equipment 
was supplied with but one operating lever. This 
was arranged in the well-known “H” manner. 

Motor Drive Systems—By d-c motor drive is meant 
a motor whose speed and rotation are controlled 
by adjusting the polarity and value of the voltage 
applied to its armature—i.e., by the Ward-Leonard 
system. In this system a separate generator is 
utilized, practically always driven by an a-c motor, 
either of the synchronous or induction type. Con- 
trol is afforded by varying the current in the gen- 
erator fields through a master controller. The dis- 
tinguishing features of the Ward-Leonard system 
are: (1) the comparative independence of the hoist 
motor speed of the value of the motor load on all 
points of the controller; and (2) the ability to ob- 
tain dynamic braking by merely returning the con- 
troller operating handle toward its “off” position. 


« 


Development hoist, powered by a 60-hp mofor, oper- 
ating in a Tennessee zinc mine. 


Regenerative braking current is thus provided with- 
out moving the controller through the neutral posi- 
tion and the opening and reclosing of any circuit 
device is avoided as is necessary with the induc- 
tion motor system when plugging to stop. Re- 
generative braking permits convenient and efficient 
lowering of overhauling loads at full or fractional 
speed. These two exclusive features place the d-c 
hoist in first place as far as excellence of control 
and safety in handling are concerned. D-c motor 
drive is generally the choice for large high-speed 
shaft mine hoists; and is considered the only prac- 
ticable system for fast shallow coal mine hoists, 
especially where a large braking effort is required 
to bring the cage to rest in the allotted time. The 
cost of the d-c system, however, is in the order of 
two and a half to three times that of the simple 
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induction-motor type. For some hoisting its effi- 
ciency may justify its higher cost, but usually other 
considerations indicate its desirability. 

The latest improvement in control for d-c hoists 
is the use of indirect excitation. This involves a 
separate exciter of special design to energize the 
main hoist generator fields, the operator’s controller 
handling only the minute field current of the ex- 
citer. This system, in one form, uses an amplidyne 
exciter, a machine characterized by its high ampli- 
fication ratio and its speed of response. Its use 
eliminates many of the usual generator field con- 
tactors and accelerating and retarding relays, but 
at the same time affords positive control of the 
accelerating and retarding currents and improved 
speed regulation. Most d-c drives installed since 
1941 employ the amplidyne control system. 

Load Limiting Systems—aA distinct advantage of 
d-c drive is the possibility of relieving the power 
supply of heavy load demands when the hoist is 
being accelerated to full speed each trip. For large 
capacity hoists, only the largest systems can cope 
' with the heavy current demands from the induction 
motor drive without overloading the generating 
station. With the d-c system these heavy fluctuat- 
ing power demands may be ironed out by adding a 
flywheel and automatic load limiting rheostat to the 
Ward-Leonard m-g set and control system. This 
system, however, is to be avoided wherever possible 
because of its additional cost and low efficiency as 
compared with other systems. 

It has been found that load conditions can be 
handled by means of a synchronous motor-driven 
m-g set without undue disturbance to the power 
system. This is accomplished by an automatic field 
regulating means, whereby the current drawn by 
the synchronous motor is so regulated that harm- 
ful voltage drops during hoist operation are obvi- 
ated. Careful studies of the calculated load dia- 
grams with respect to their effect on the power 
system are necessary. In several instances such a 
study has changed the purchaser’s intention to in- 
stall the flywheel system in favor of the more effi- 
cient and lower cost synchronous motor system. 

Automatic Mine Hoists—Automatic mine hoists 
frequently have been considered with the object of 
realizing greater hoisting efficiency and for the 
elimination of a full-time operator. A number of 
these have been in operation for many years. In 
1915 the Inspiration Copper Co. installed two 580- 
hp main ore hoists which have been operating ever 
since without regular operators. In 1924 the same 
company installed a similar type drive rated 2150 
hp at its porphyry hoist and this is still in daily op- 
eration. In 1928 the Miami Copper Co. installed a 
similar type of control for its 2800-hp main ore shaft 
hoist. This likewise is in regular operation without 
hoist operators. In all of these, the hoist is started 
by the skip loader at the underground ore pocket 
by merely pushing a starting button. This causes 
the brakes to be released, the controller is turned 
“on” by a small pilot motor, the hoist accelerates 
and continues to run at full speed until the dump 
is approached, at which time it slows down and 
finally stops after the skip has dumped its load. In 
a few seconds the skip in the opposite compart- 
ment is loaded and sent up the shaft im a similar 


Potash Co. of America's double-drum ore hoist, with 
dual control from two 500-hp, 575 rpm, 325-volt d-c 
motors, in operation at Carlsbad, New Mexico. 


manner. Slowdown is attained by means of a cam 
geared to the hoist drum so that the operation simu- 
lates a mechanical arm. Where large tonnages are 
handled and hoisting can be carried out uniformly 
for long periods, such automatic operation holds 
possibilities of real benefits. 

The latest example of automatic ore hoisting is 
in the Potash Co. of America’s mine near Carlsbad, 
N. M. It consists of a 1000-hp d-c drive for hoisting 
16,000 Ib of potash ore per trip from a depth of 1150 
ft at a rope speed of 1500 fpm. This system in- 
cludes an amplidyne exciter for the 750-kw hoist 
generator, and the automatic functions are accom- 
plished by simpler and cheaper apparatus which 
also provides essential protective and safety fea- 
tures. This is in line with manufacturers’ efforts 
to develop improved methods in the application 
of industrial electric drive and control systems. In 
this particular case the purchaser preferred to in- 
itiate the successive starts of the hoist by means 
of a time switch so adjusted as to cover the time 
taken to dump and reload the skips. Any of the sev- 
eral methods of initiating the start may be em- 
ployed as desired by simple changes in the control 
circuits. All automatic mine hoists can be handled 
by a regular operator, this being accomplished by 
merely throwing a selector switch. 

The most favorable conditions for automatic 
hoisting are at those mines having but one or only 
few operating levels, high tonnages, moderate rope 
speeds, adequate head room, and uniform loads. 
The d-c system is definitely indicated for this appli- 
cation. Both theory and practical experience have 
demonstrated that the induction motor system is 
not suited to automatic hoisting except where the 
rope speed is less than approximately 400 to 500 
fpm, and even for such cases a dual motor drive 
is necessary, — combining — rotor and 
squirrel cage mo or emplo a two-speed 
wound rotor motor. 
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Open-Pit Forum 


Auxiliary Equipment for Truck-Haulage Pits 


by Charles A. Lindberg 


Movie cranes on tires are perhaps the most im- 
portant accessory in truck-haulage pits. They 
usually are of 20-ton capacity at short radius and 
with outriggers but have considerable overload 
capacity. Standard booms are 30 ft but have 10-ft 
extensions with which they are usually operated. 

Cranes have two engines, both originally gaso- 
line, but 150-hp Diesel engines have. been found 
more reliable for the propulsion motor, the 100-hp 
gasoline motors being retained for hoisting. Pro- 
visions are made for dropping the ballast counter- 
weight to reduce axle weights to legal limits for 
highway travel. The weights are carried on a 
regular truck or are transported on an extra trailer 
axle behind the crane. 


This is the second of three parts of a paper given 
by Mr. Lindberg, Oliver Iron Mining Co., before the 
University of Minnesota Annual Symposium. 


Tractors—Probably equalling the cranes in use- 
fulness are the track-laying tractors which are used 
to prepare roads and other surfaces, to clean up at 
the shovel, and for dozing on stripping dumps. A 
new type of tractor mounted on rubber tires has 
been tried out on the Mesabi Range for the past 
year and a half. The advantage of this design is its 
mobility which makes it capable of taking care of 
the spill at the shovel and then running to the dump 
to clean up. Alternating between these two jobs, it 
relieves heavy tractors that can be used to better 
advantage on heavier work that does not require 
so much traveling. This tractor can travel at speeds 
of 12 to 13 mph and is designed to facilitate repair 
of the expendable parts. Weaknesses have de- 
veloped in the internal construction which have 
seriously marred the performance record of this 
unit, but when used within its capacity it is quite 
successful. 

Graders—Since good roads are the first requisite 
of a successful truck-haulage operation, graders are 
indispensable. They are frequently supplied with a 
front blade used for all kinds of dozing jobs, some 
too heavy for the machine. Graders range in weight 
from 9 to 12 tons with the trend toward heavier 
machines. 

One popular machine drives and steers on all 
four wheels with hydraulic controls. The blade is 
about 12 ft long and can be angled to either side 
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or tilted for bank work. Snow plow attachments are 
also available for winter use. Other designs feature 
tandem rear drive and front-wheel steering. Power 
steering is common although one model used is - 
entirely manual. These designs have angle and tilt 
blade control and can be fitted with front dozer 
blades. 

All graders on the Range are Diesel powered. 
Two makes include special gasoline starting ac- 
cessories in the engine. Because of the severe ser- 
vice and great exposure to tire hazards, tire life 
on graders is short. Two of the leading tire manu- 
facturers have recently developed improved grader 
tires combining heavier carcasses with low pres- 
sures, and having treads with great traction and 
extra resistance to impact and cutting. 

Sprinklers—aA large quantity of water is required 
in haulage pits for road sprinkling in the summer, 
for drill rigs the year round, and for miscellaneous 


- uses. Stock models of sprinkler srucks with tanks 


of 1000-gal capacity were first used for these jobs. 
Their performance was not very successful or eco- 
nomical in pit work principally because they carried 
4-ton loads on one-ton chassis. 

To improve this situation a number of operators 
have mounted 2500 to 4000-gal tanks on heavy- 
duty truck chassis that have been retired from ore 
haulage. These units have also been equipped with 
small air-cooled, gas-engine pumps to put pressure 
on the sprinklers which increases the coverage at 
each pass and permits faster traveling speed while 

sprinkling. The pumps also provide pressure to 
elevate water to drill rigs on banks. 

Fueling trucks—Although a majority of opera- 
tions receive their fuel oil supply through oil com- 
panies who make deliveries to all points of the op- 
eration where fuel is used or dispensed, the larger 
operations receive their fuel in tank cars and store 
it at a central point. For distribution to the pits 
and scattered users of fuel oil, tank trucks of 1000 
to 2000-gal capacity are provided. These trucks 
have adequate chassis capacity for the loads carried 
and include pressure pumps driven from power take- 
offs on the transmissions, fluid meters to measure 
deliveries, and reel mounted dispensing hose about 
75 ft long. It has been found advisable to add filter- 
ing equipment to filter all oil delivered because of 
increased contamination in present-day fuels. 
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With the increase in tonnages of stripping 
and ore being handled in open-pit mining, 
reaching a ratio of 5 to 1 in some Iron 
Range operations, the problem of materials 
handling has become critical. Although 

——— mechanization has been the answer, make- 
ready and maintenance can be the differ- 
ence between profit and loss. Herein is 
described the equipment that keeps the 
ore moving in truck operations. 


Specifications of the larger trucks should allow for 
proper weight distribution to give legal axle weights 
for highway operation. 

Mobile greasing units—Large all-year operations 


- have service garages that provide for repair work 


and servicing of trucks including fueling, greasing, 
air for tires, and gear lubricants for transmissions 
and rear axles. For contract jobs and isolated op- 
erations which are worked during the summer 
months only, these servicing facilities are provided 
by so-called “luber” units. A compressor and an 
assortment of tanks for storage of lubricants and 
air operated dispensing equipment are mounted on 
a special truck which goes to equipment on the job. 
This service is a daily and important job in a well- 
maintained operation. 

Portable welding generator—Today we are de- 
pendent on welding facilities in our operations to 
an extent that makes us wonder how we ever got 
along before we had them. There are two methods 
in general use, gas and arc-welding, with arc-weld- 
ing far in the lead. 

Wherever suitable power is available the motor- 
generator type of welding machine is used, but for 
other arc-welding work, a truck-mounted gas-engine 
welding generator is used. Accessory equipment 
includes provision for carrying gas welding and cut- 
ting equipment, electrode storage and illuminating 
spotlight into the field. These units can go almost 
anywhere and are capable of doing the highest 
class of welding work. Engines are popular auto- 
mobile engines with special governor mechanisms 
that are easy to service and repair. 


Floodlights—For night illumination of pits and 
dumps where electric power is not available for 
floodlighting, portable floodlighting units are used 
which mount an air-cooled gasoline engine with a 
direct-drive 5-kw, 110-v a-c generator. Four 1000 
watt floodlights with non-glare lenses are mounted 
on posts on the four corners of the machine and can 
be elevated, revolved, and tilted to throw the light 
wherever needed. Plug-in connections for extension 
lamps or portable tools are also provided. An elec- 
tric starter and simple-control rheostats are in- 


cluded. The unit is covered and mounts on two 
rubber-tired wheels and has a tow bar with a drop- 
leg for support. The unit weighs 1800 Ib. 

Mobile power unit—<An interesting unit made up 
in our shops for use at our Hibbing operations is 
a 145-kw, 250-v d-c generator driven by a 200-hp 
Diesel engine, the assembly being mounted on a 
heavy-duty, six-wheel truck. This mobile power unit 
can be connected by electric cable to a shovel, and 
provides power to travel the shovel for long dis- 
tances without transporting and trailing long 
lengths of power cable. With contemplated in- 
creased engine power, it would be capable of supply- 
ing enough current to permit shovel operation in 
isolated locations where no power is available or 
where the extent of the work would not justify 
running in a power line. 

Trucks, trailers, and semitrailers—To complete 
our summary, the equipment that makes possible 
the movement of the tremendous tonnages of sup- 
plies, repair parts, machinery, and equipment which 
are a necessary part of mine operations should be 
mentioned. This includes trucks ranging from ™%4 
to 5-ton capacity, in several makes, which are used 
for hauling men and supplies. A few trailers de- 
signed to be towed behind standard trucks and hav- 
ing capacities up to 20 tons are also used. 

We also have trucks mounting hydraulic, short- 
boom cranes for lifting, loading, and repair work 
where the weights handled range up to 5 tons, and 
supply trucks with power-operated tail gates which 
are convenient for loading and hauling heavy and 
bulky items weighing up to a ton. 

The principal transport medium for the move- 
ment of drills, tractors, small shovels, and heavy 
machinery are semitrailers having tandem rear- 
axle tractors of 5 to 7-ton capacity, a fifth wheel, 
and tandem rear-axle trailers. These will range in 
capacity up to 30 tons but will be limited as to load 
by highway limits on axle loadings. To conform to 
present-day practice, tandem axles should be spaced 
not less than 40 in. Highway limits are 8 ft for 
width, 45 ft for length, and 12 ft for height. If 
loads exceed 18,000 Ib per axle, special permits are 
required on state highways. 
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Salt-Bath Hardening 


Increases Churn-Drill Bit Life 


by Carrol A. Quam 


URING the first years of operation of the titan- 

ium and iron mine of the National Lead Co. 
at Tahawus, New York, efforts to increase pro- 
duction were hampered by the increased load put 
on the facilities for sharpening churn-drill bits. 
The ore and rock are extremely hard and abra- 
sive and it was to sharpen and harden a 
large number of bits per day to keep the churn 
drills supplied. Efforts to increase the capacity of 
the bit shop by a two-shift operation were not 
wholly successful in that it was hard to train men 
to do a satisfactory job of sharpeinng and temper- 


Mr. Quam is assistant mine superintendent at the 

MacIntyre Development of the Titanium Division of 

He is a member 
AIME. 


ing the bits. The number of bits that were improp- 
erly tempered increased, thus boosting the daily 
requirements for bits at the drills and 
the load on the bit-sharpening facilities. 

In all tempering and hardening of steel heated 
in oil-fired furnaces, consistent results depend to a 
large extent on the human element. Color of the 
steel is the usual method of determining the tem- 
perature, and this factor is influenced by such con- 
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ditions as time of day, weather conditions, and the 
physical condition of the man heat-treating the 
steel. The hardening operations on the 9-in. churn- 
drill bits used in blasthole drilling at Tahawus 
were no exception. Some of the bits would have a 
well tempered face, while others would be too hard 
and crack, and still others would be too soft and 
mushroom. 

In changing the hardening operation from an art 
to a science by the use of an electric salt-bath 
furnace, it is possible to achieve a consistent uni- 
form hardness in all the steel. This can be done 
by using a heating medium, the temperature of 
which can be controlled to a very limited toler- 
ance. In all furnaces where hot gases are the 
media for transmitting the heat to the steel, there 
is a tendency to heat the steel too far up the bit. 
A liquid is much better medium for transmitting 
and controlling the heat. The electric salt furnace 
can be used to make a science of the churn-drill bit- 
hardening operation. 

Molten salt, heated by a series of electrodes, is 
the medium used to transmit the heat to the bits. 
The temperature of the bath is controlled by means 
of a thermostat to plus or minus 5F of the desired 
temperature. A recording potentiometer indicates 
when the steel has reached the desired tempera- 
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ture, and also how long the temperature has been 
maintained. This eliminates any guesswork on the 
part of the operator. 

Before the installation of the electric salt-bath 
hardening furnace at Tahawus, the average footage 
drilled per churn-drill bit used was 4.42 ft. After 
the electric salt-bath furnace had been put in op- 
eration the footage increased to 6.79 ft per bit 
under similar drilling conditions. The drilling speed 
increased 12 percent and, as the bits were of uni- 
form hardness, there was less trimming necessary, 
resulting in considerable additional life to each bit. 

The salt bath furnace in use at Tahawus has a 
temperature range from 1300F to 1650F, will heat 
four 9-in. churn-drill bits simultaneously, and has 
a capacity of 8 bits an hour. The cost of operating 
the salt-bath furnace is less than the cost of oper- 
ating the oil-fired furnace previously in use. 

After the bits are forged they are placed on a 
rack to cool to 800F. They are the npicked up by an 
electric chain hoist mounted on a self-supporting 
jib crane and transferred to one of the four sta- 
tionary chain hoists which are suspended over the 
salt-bath furnace. The bits are lowered until the 
cutting edge is approximately 144 inches into the 
molten salt. This heats the cutting edge to the 
proper temperature for quenching and also mini- 


Voltage impressed on the electrodes sets 
up an a-c current which heats the bath and 
creates natural circulation as il‘ustrated in 
the Ajax salt-bath furnace. Melting point 
of bath is between 200 and 600 F. 


mizes the extent to which the heat travels up 
bit. After the bit comes up to heat it is held 
the furnace for 15 minutes, at the end of w 
period it is removed from the furnace with 
electric chain hoist and immediately quenched. The 
bits are supported upright in the quenching tank 
with only 2 inches of the cutting edge submerged 
in the water. 

The manufacturing industry has used the elec- 
tric salt-bath furnace for quite some time in preci- 
sion hardening of tools, gears, shafting, etc., but it 
has not been utilized to any large extent by the min- 
ing industry. As the heating medium is a molten 
liquid, air is excluded from the heating bit. This 
tends to reduce the loss of carbon from the steel. 
Similar furnaces with a heat range between 1800 
and 2400F should, in the near future, find increased 
application in heating the churn-drill bits prior to 
the forging operation. Thus, the steel would be 
worked at the proper temperature and the loss of 
carbon in the steel would be reduced to a minimum. 

The application of the salt-bath furnace for the 
heating of churn-drill bits in the hardening opera- 
tions was first brought to our attention by the Jones 
and Laughlin Steel Co. The results obtained from 
their installation at Benson mine, Star Lake, New 
York, convinced the National Lead Co. of the ad- 
vantages of this type of furnace. 


The author wishes to thank the National Lead 
Company for permission to publish this article. 
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Diesel 


Proves Safe 
in 
Coal Mine 


by J. A. Brusset 


HE Adanac mine was opened by West Canadian 

Collieries, Ltd. in 1943, and the question soon 
arose as to which system of haulage should be se- 
lected. Compressed-air locomotives and ropes were 
rejected on the ground of high cost. Since under the 
Alberta Mines Act the use of trolley locomotives 
underground in coal seams is not permitted, the 
choice lay between storage battery and Diesel loco- 
motives, The preference of the author, who had 
experience with both in gassy French coal mines 
prior to 1930, was for Diesel locomotives due to 
lower cost of installation and greater flexibility and 
reliability. 

It was realized that the adoption of Diesels would 
be somewhat of an innovation since in the United 
States the mining laws prohibit their use under- 
ground in coal mines, and in Great Britain in 1943 
their use was only in the incipient stage. By 1945, 
25 Diesel locomotives were in use underground in 
gassy mines in Great Britain, and approval had been 
granted for the use of an additional fifty of two 
approved types also for gassy mines. 

Numerous special regulations of the British Coal 
Mines Act have been formulated to govern the use 
of Diesel locomotives. For instance, they are not 
allowed closer than 200 yards from the working 
face; daily inspections are required; and a weekly 
checkup and cleaning must be given the engine by a 
competent engineer. Also, methane content of the 
air in the roadway can never exceed 1.25 percent, 
and daily checks must be made if it exceeds 0.75 
percent. 

Under Alberta regulations, we were required to 
use a flameproof type engine, to be used only in 
fresh air intake. The engine fumes had to travel 
along a separate ventilation split where no man was 
permanently employed. It is forbidden to run a 
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British and Canadian coal mines have successfully 
used Diesels for haulage in underground coal mines, 
although U. S. regulations still prohibit their use. 
This 91/.-ton Hunslet engine is the one referred to 
by the author. 


Diesel locomotive into an unventilated road. A sam- 
ple of the exhaust gases must be analyzed at least 
once every three months, and the engine is deemed 
defective if the gases contain more than five parts 
per thousand of carbon monoxide. The oil used as 
fuel must not have a flash point below 150F. 

A Hunslet Mark II 50-hp flameproof Diesel loco- 
motive was delivered to the Adanac mine in July 
of 1947. It was put into operation the following 


Mr. Brusset is an AIME member and vice presi- 
dent of West Canadian Collieries, Ltd. 


month after several weeks of testing and training 
the personnel on a track outside the mine, and the 
first underground tests were then conducted by 
government inspectors. 

The Hunslet Mark II weighs 91, tons, is 5 ft 3 in. 
high, 4 ft 6 in. wide, and 14 ft 6 in. long. It has a 
4 ft 3 in. wheelbase. The Gardner Diesel engine is 
four-cycle, four-cylinder, and adjusted for an al- 
titude of 4000 ft, giving 50 Bhp at 1300 rpm. It 
reaches a top speed of 9 mph. 

Various safety devices are included. On the air 
intake side, the air passes first through an oil bath 
air cleaner, then through a stainless steel spark 
arrester. On the exhaust side, the gases of combus- 
tion first go through a gas conditioner of all-welded 
stainless steel construction where they are cooled by 
water, then through a stainless steel flame arrester. 
All joints are flameproofed against any possibility 
of internal explosion. All electrical gear (head- 
lights especially) is totally enclosed and flashproof. 
(See Fig. 2.) 

A fuel oil having a flash point above 170F is used, 
to which is added two quarts of lubricating oil 
(light type) per 100 gallons of fuel oil, in order to 


lubricate the fuel injection pumps. Specific gravity 
is 0.85 at 60F; and Btu is more than 19,000 per 
pound. 

Referring to Fig. 1, it will be seen that the pitch 
of the seam varies from about twelve degrees at the 
water level to 25 degrees at the outcrop. This leads 
to two different types of equipment, a Joy-loader 
being used to drive the main entry and water level, 
and duckbilis to block out and extract the pillars. 
The seam is about 10 ft thick. A cap rock, varying 
in thickness from one to two ft, overlays the coal 
and has to be held close by timbering and logging. 

For one year, from August 1947 to August 1948, 
the use of the locomotive was allowed only in the 
portion A B of the entry; at that time, the ventila- 
tion was as shown in Fig. 1, with two doors at B 
diverting the air to raise No. 24 leading to the fan 
on the outcrop of the seam. Thus, the desired 
separate air split for the locomotive was created, 
which worked on fresh air derived either from the 
entry A B or from the water level C D. The combus- 
tion fumes traveled directly up raise No. 24 and 
along part A B of the entry, where no man is perma- 
nently employed. The rest of the active workings 
of the mine were ventilated through raise No. 25 
(adjacent to and south of No. 24) leading to the 
same fan. The fan is an exhaust fan of the propeller 
type, and the volume of fresh air entering the mine 
at A and circulating in the entry up to point B 
was about 30,000 cfm. Measurements showed 72,- 
000 cfm entering the fan. 


Doors 
Fig. 1—Map of workings at Adanac. 


The entry has been driven on a grade of 0.5 
percent in favor of the load and is timbered with 
sets spaced 5 ft apart, the clear space inside tim- 
bers being 8 ft in height by 14 ft in width. The 
tracks have been arranged so that the cars can be 
handled by the locomotives in trips of twenty. 
Each car receives three tons of coal. Tests have 
shown that the locomotive could handle fifty cars 
at a time, or a net load of 150 tons of coal. 

The length of the haul then averaged only one 
third of a mile. With the short haul and small ton- 
nage (about 350 tons per day), the locomotive was 
loaded to scarcely more than 15 to 20 percent of its 
capacity. Under these conditions the tests, as run, 
could not give any final indication of the cost of 
haulage per ton-mile, but they demonstrated the 
safety of the operation. 

The toxic constituents of exhaust gases from 
Diesel locomotives are carbon monoxide, oxides of 
nitrogen, oxides of sulphur, and aldehyde vapors. 
Of these, carbon monoxide is most readily de- 


termined. Some analytical difficulties have been 
met in estimating the small quantities of oxides of 
nitrogen and the low concentration of aldehydes 
present in Diesel exhaust gases. The latter is best 
related to its odor and to the eye and nasal irrita- 
tion caused by it. Under normal ventilation condi- 
tions, and using a fuel oil of the specified sulphur 
content, the concentrations of oxides of sulphur 
are not significant from a toxic point of view. Series 
of determinations of the carbon monoxide content 
of the exhaust gases and of the mine air in the 
vicinity of the locomotive were carried out over 
separate working periods by members of the staff 
of the Research Council of Alberta. Direct access 
to the surface of the flame arrester fitted to the 
exhaust gas conditioner of the engine was possible 
through a rectangular opening in the locomotive 
cowling, so that the exhaust gases could be sampled 
before diffusing into the surrounding atmosphere. 

Determinations of the concentration of carbon 
monoxide were carried out by means of a portable 
indicator. In this apparatus, the carbon monoxide 
is oxidized to carbon dioxide over a catalyst known 
as “hopcalite,” which is a specially prepared granu- 
lar mixture of manganese dioxide and copper oxide. 
The oxidation liberates heat in an amount de- 
termined by the carbon monoxide concentration. 
By means of a system of differential thermocouples 
and a suitably-calibrated millivoltmeter, the per- 
centage by volume of carbon monoxide can be read 
directly on the millivoltmeter scale. It is claimed 
that a concentration of 0.005 percent of carbon 
monoxide by volume can readily be estimated and 
that readings can be approximated to 0.001 percent. 
It is, however, questionable whether readings of the 
accuracy of 0.002 percent can be obtained at the 
zero end of the scale of the indicator. The actual 
instrument employed was calibrated shortly before 
use, employing air of known carbon monoxide con- 
tent. 

These two tests showed that conditions were 
satisfactory in the entry. According to the U. S. 
Bureau of Mines, a proportion of carbon monoxide 
not exceeding 0.01 percent by volume is permissible, 
and at Adanac it is apparently much lower than 
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Fig. 2—Gas conditioning and flame-arresting device 
on the Hunslet Mark Il engine. 


that. In the Research Council's report, it is stated 
that 0.01 percent of carbon monoxide by volume is 
the maximum allowable in mine air where men may 


work for a prolonged period. The percentage of 
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carbon monoxide in the exhaust gases is about four 
times as great (0.06 percent) when the locomotive is 
idling than when it is running (0.015 percent). No 
tests were made for nitrogen oxides as in the very 
minute amount actually present they are not easily 
detectable. Aldehydes were also apparently negligi- 
ble—at least the aldehyde odor was barely per- 
ceptible in the mine air. 

A further test was carried out on December 2 
under conditions of ventilation practically identical 
with those in the August tests. The results show 
no appreciable change in the behavior of the loco- 
motive after three and one-half months of steady 
operation, and the proportion of toxic gases had re- 
mained low. 

During the summer of 1948, further tests were 
carried out. On idle days when no men were work- 
ing in the mine, the doors at B were thrown open, 
and the ventilation rearranged so that the whole 
entry became an air intake from A to E, while the 
counter was used as a return for the air sweeping 
the entry and carrying the combustion fumes of 
the locomotive. It was found that under these con- 
ditions, the volume of air traveling along the entry 
from A to B was increased to about 50,000 cfm and 
that the ventilation at E was much improved. With 
the locomotive idling at any point between A and 
E, no carbon monoxide was detectable at E nor at 
any other point, nor was there any odor of engine 
fumes. This led us to asking the chief inspector 
for permission to use the locomotive without sep- 
arate split; i.e., on the main air intake of the mine 
over the whole length of the entry. This permission 
was granted after an exhaustive series of tests by 
the mine inspector in August 1948, and the Diesel 
locomotive has since then operated under those 
conditions without giving rise to any complaints. 

Safety underground with a Diesel locomotive de- 
pends upon attention to two groups of precautions: 
(1) Preventing a flame or explosion inside the en- 
gine from issuing into the outside atmosphere. (2) 


The Society of Economic Geologists and the 
Geological Society of America will hold a joint 
meeting from November 10-12 in El Paso, Texas. 
A symposium on low-rank coals is scheduled for 
the afternoons of Nov. 10 and 11. Papers to be 
presented are as follows: 


November 10 


V. P. Parry, U. S. Bureau of Mines, Golden, Colo. 
Production, Classification and Utilization of 
Western Coals. 

R. P. Bryson, USGS. 

Distribution Occurrence and Resources of Sub- 
Bituminous and Lignite in the Western United 
States. 

B. F. MacKay, Geol. Survey, Ottawa, Canada. 

Resources of Low-Rank Coals of Canada. 
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Preventing the engine from producing toxic gases 
in dangerous quantities. 

Flame arresters and a gas conditioner take care 
of the first danger. The flame arrester on the ex- 
haust side is changed before every shift, and the 
spare arrester is taken apart, washed, and brushed 
so as to be ready before the next shift. As to the 
prevention of formation of toxic gases, we apply 
the rules of British and continental practice, which 
simply means the engine must be kept in excellent 
mechanical condition at all times. So far, the ex- 
penses of upkeep have been low. For the first four 
and a half months of operation they amounted to 
only $151.40, most of which represented wages. 

After more than a year of satisfactory operation 
at Adanac, we have asked for a permit to operate 
a Diesel locomotive under more normal conditions 
of haulage, which would make it possible to de- 
termine the cost of haulage per ton-mile. A permit 
has been granted for a larger locomotive to be op- 
erated on the No. 5 level of the Greenhill mine. 

A steel-arched entry, fifteen feet wide and nine 
feet high, will be necessary. The mine will be ven- 
tilated by 60,000 cfm of air. The new locomotive 
will be used to haul loads for a mile and a half on 
a .005 grade. It will carry 150 tons of coal per trip, 
and a total of 800 tons a day. Its use should rep- 
resent a considerable saving for the present endless- 
rope system. 

It should be noted that due to the excellent ven- 
tilation in that entry no separate split will be re- 
quired for the new locomotive, which will operate 
on the main intake of the level. It is hoped that 
from these experiments and thanks to the co-op- 
eration between the Mines Branch, the Research 
Council of Alberta, and the management of the 


_ mines, the conditions required for the permissible 


use of Diesel locomotives in Alberta mines may be 
determined accurately. It is also hoped that by 
mutual discussion, a set of safety regulations may 
be arrived at which will permit safe and economical 
haulage with Diesel locomotives. 


H. B. Stenzel, Bur. of Econ. Geology, Austin, 
Texas. 
Coal Resources of Texas. 

W. B. Roe, Truax-Traer Coal Co., Chicago. 
Geological Features of North Dakota Lignite. 


November |! 


E. S. Barghoom, Biological Laboratories, Harvard 
Univ. 

Geological and Botanical Study of Brandon 
Lignite and Its Significance in Coal Petrology. 

B. C. Parks, U. S. Bureau of Mines, Pittsburgh. 
Petrography of American Lignites. 

R. M. Kosankce, Illinois State Geol. Survey. . 
Review of Coal Research 1948-49 (other than 
research studies). 

Paul Averitt, USGS. 

Present Status of Coal Resource Studies in 
the U. S. 
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XUM 


E. H. Robie, Clyde Williams 
and J. W. Barker listening to 
AIME President L. E. Young ad- 
dress the Mid-Year Banquet at 
the Neil House in Columbus. 


the Mid-Year meeting held at Columbus, Ohio, 
Sept. 25 to 29. The technical programs were ex- 
cellent and the 522 who registered found more to 
digest than they could conveniently handle in three 
days of technical sessions. Hugo Johnson and his 
committees were thorough in their meeting prepara- 
tions, and the results were visible in the smooth- 
ness with which things moved and the good time 
enjoyed by those attending. Mrs. Elmer R. Kaiser 
headed the ladies arrangements committee and ac- 
quitted herself charmingly and efficiently. The Ohio 
Valley Section is to be congratulated on this fine 
meeting. 

Joseph W. Barker gave the principal address at 
the banquet, stressing the importance of research 
and the advantages of allotting research funds 
through numerous private foundations rather than 
one central government agency. Following the ban- 
quet, a film entitled “No Man Is an Island” was 
shown through the courtesy of the Consolidated 
Mining and Smelting Co. of Canada. It gave a 
dramatic and colorful portrayal of the mining, con- 
centrating, smelting, and manufacturing processes 
of COMINCO which are made possible through the 
co-operative effort of the employees and manage- 
ment. R. R. McNaughton of that Company was on 
hand to answer questions. 


Education 
-Professor A. C. Callen, Lehigh University, com- 
mented on the Mineral Industry Education Division 
sessions after the meeting. About the papers by 


J. W. Woomer and G. T. Harley on graduate courses 
for mining engineers, Professor Callen commented: 


Mid -Y ear 
Meeting 


“Mr. Woomer surprised me by taking an approach 
to the problem directly opposite to the one I ex- 
pected. He took the stand that although industry 
needs men with graduate training, they do not have 
many positions for them to do the type of work 
needed in most of the mining companies. My own 
opinion is that two groups of men should take gradu- 
ate courses—those who want to go into research, 
and those who have gone into industry to gain 
some practical experience and then feel that they 
need more training to carry on with 
their work. This latter group includes prospective 
teachers. Both these groups should take graduate 
work. I think that the average fellow should be 
content with his B.S. degree and go into industry 
with that. 

“My impression was that Mr. Harley doesn’t know 
exactly where men with graduate training would 
find employment, but I have a hunch that Interna- 
tional Minerals and Chemical Corp. knows how to 
put them to work doing constructive things. I am 
not in acéord with his proposal to grant the Master’s 
or Doctor’s degree on the basis of mining experi- 
ence, for I feel that the practice of most schools 
in awarding the professional degree for such work 
plus a thesis is sound.” 

Professors H. E. Nold and C. 8. Crouse presented 


‘papers in which they discussed so-called “broaden- 


ing courses” in mineral industry curricula. At Ohio 
State they have gone to a five-year program in 
order to include them, while at the University of 
Kentucky they have been included in the four-year 
program at the expense of certain specialized 
courses. Professor Callen’s opinion on the value 
of these broadening courses ?—“Can’t say, and right 
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now, I don’t think anybody else can either, as we 
have not had enough experience with graduates in 
whose programs such courses have been included. 
However, I think this trend is brought about by 
mature engineers projecting themselves back to 
their own college days and trying to figure what 
could have been done to help them with their ca- 
reers. The result of this self-projection has brought 
about the idea of including a core of humanistic- 
social courses. It has also brought about a trend 
of deleting advanced specialty courses in order to 
introduce the humanistic-social courses. My own 
opinion is that the colleges are justified in this trend 
and I believe many mining executives feel the same 
way about it.” 


Mining Geology 

At the Mining Geology session, a paper by R. E. 
Barnett on underwater seismic investigations for 
civil engineering studies proved interesting to the 
mining men present. J. R. Van Pelt, of Battelle, 
explained later: “Mr. Barnett 
was studying the depth of cap 
rock in the Ohio River from 
Pittsburgh to Louisville for a 
flood control project. The proj- 
ect would involve rebuilding 
dams and docks and, therefore, 
it was necessary to find the 
depth of cap rock which was 
usually about 9 to 12 ft below 
surface. The refraction tech- 
nique was used, setting off about 
half a stick of powder at points 
along the channel of the river. The paper discussed 
the variations in normal seismic work created by 
working under water.” 

Veleair Smith, of West Virginia, thought this 
technique might be good for finding the depth of 
bedrock for geological purposes. Mr. Smith was 
specifically interested in whether Mr. Barnett’s 
technique might have application to his investiga- 
tions to find the depth of terminal moraine in the 
Grand River Valley of northeast Ohio. J. Osborn 
Fuller, also of Battelle and co-chairman with Dr. 
Van Pelt of the session, noted that a lot of people 
had tackled the problem in the Grand River Valley 
and the results of the studies varied. He said: “The 
reason for a study of the area is to develop the 
possibilities of building a canal from Lorain down 
through the Grand River Valley into the Ohio River 
near Youngstown. Youngstown is a big steel town 
and if iron ore and coal could be moved by water, 
freight cost would be reduced considerably. Mr. 
Smith was interested to know if these seismic in- 
vestigations would tell anything about the character 
of the cap rock, for instance, whether it was pervi- 
ous or impervious, but Barnett said that it would 
not.” Mr. Fuller noted that the seismic method 
makes a very good reconnaissance tool to determine 
depth of bedrock for construction sites, but asserted 
drill holes would have to be used in the final analy- 
sis to check the indicated favorable areas. — 

Progress in trace element studies was discussed 
in a paper by Paul Kerr and D. L. Graf. These 
studies are being conducted to determine whether 


J. R. Van Pelt, Jr. 
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the presence and concentration of certain elements 
in the soil can be related to hidden ore bodies. Van 
Pelt sized up the situation in the following werds: 

“There are about four methods of geochemical 
prospecting, only two of which I consider as being 
really pregnant, the other two being like the woman 
who was only slightly pregnant. The pregnant ideas 
are trace elements in the soil, and trace elements 
in ground water. The slightly pregnant ideas are 
elements which stimulate or retard growth in plants, 
and plants which accumulate certain elements. Kerr 
was following up the trace elements in the soil idea 
by collecting samples in the well-defined mineral 
district of Santa Rita, New Mexico. The samples 
are collected from the soil and analyzed for the 
presence of various elements. If one or more ele- 
ments seem to predominate and become greater in 
concentration at certain points when plotted on a 
map, they might indicate the presence of an ore de- 
posit below the surface. Kerr’s work is to set up 
a pattern by working in a known mineral area to 
determine what elements are good for tracer work. 
Lead was best, I think, silver being high up on the 
list. It is also important to discover that certain 
minerals are not related in any way to mineraliza- 
tion. 

“Only a small group of men are doing any work 
on the subject. The U. S. Geological Survey is do- 
ing some. Work is being done on preferred ele- 
ments for agricultural reasons, the results of which 
will be interesting to mining geologists. These 
studies are being conducted by spectrographic and 
wet analyses. Professor Kerr’s and Graf’s paper is 
one more building block in the picture which may 
ultimately lead to trace element investigations as 
a standard prospecting technique.” 


Mining Methods 

Although there were several good papers on the 
Mining Methods two-session program, interest was 
fair to poor. Several authors were not present and, 
therefore, discussion of their papers was limited. 
The practice of wrapping pillars with cable to pre- 
vent sloughing at the St. Joseph Lead Co. mines in 
southeast Missouri was described in a paper by 
: Wykoff. Although the technique 
is peculiar to this area it might 
have application in other large 
metal or nonmetallic mines using 
the room-and-pillar method. An- 
other paper from St. Joe was 
written by E. A. James about 
development work with trackless 
equipment. It discussed the use 
of Joy loaders and shuttle cars 
but noted that drifts must be 

Harry wider to permit their use. 
ee Louis Panek discussed a com- 
plicated subject in his paper on stresses about mine 
openings. Professor L. I. Cothern of Ohio State 
commented that the studies were based on the as- 
sumption of homogenous rock. However, he felt 
that such studies put mining on a scientific basis 
and more work of this nature was needed. Professor 
H. E. Nold, also of Ohio State, said that he would 
like to see studies made of the stresses about open- 
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ings created by various mining methods, and also 
the stresses created by various rates of extraction. 
F. J. Haller and Joseph Bernhardt did a fine job 
in presenting their papers about ground support. 
The former described the use of steel for support 
at the Mather mine of the Cleveland-Cliff Iron Co., 
which they were finding cheaper than timber. Steel 
is being used to replace old timber sets on main 
haulageways. The steel is easy to handle, quickly 
erected, more durable, and takes up less space. 
Professor Nold said that it was necessary to use 
concrete footings when using steel in coal mines 
because of acid water. Timber columns to support 
steel caps were also used, he said. Mr. Bernhardt 
explained the technique of concreting slusher drifts 
and draw holes at Bethlehem Steel’s Cornwall mine. 
= of the bgt present were sympathetic to 
e difficulties ca by extremely 
at this operaiton. 
R. W. Jenkins traced the history of the develop- 
ment of drill jumbos and told 
drilling made possible by their use. 


Minerals Beneficiation 


Beneficiation Division sessions had plenty of what 
it takes to make a good meeting—good papers, 
well presented, and plenty of discussion. T. C. King 
described how he solved the problem of feeding a 
variable-moisture ore to the ball mills by using 
spiral classifiers. The two or three units in opera- 
tion have shown good results although some water 
is used at the bins to insure uniform feed to the 
classifier. 

The “Sage of Copperhill” made a progress report 
on his tricone mills. Smaller than normal balls and 
slower speeds are being used which result in a dif- 
ferent grinding action in the mill. Mr. Myers has 
shown courage in incorporating 
many ideas gleaned from plant 
visits and AIME meeting discus- 
sions in his operation, and has 
predicted his results with re- 
markable accuracy. It will be a 
few years before the complete 
story is told, but Jack can be 
counted on to keep us posted. 

McQuiston did a fine thing in 
having a Belgian paper trans- 
lated which dealt with the flota- 
tion of copper-zinc sulphide min- 
erals. Tuwiner and Korman, in a paper on the flo- 
tation of chalcocite, opened up an old discussion, 
which Bob Ramsey and Herb Rose entered en- 
thusiastically, on flotation as a power machine— 
it could be known as the “battle of the cubes.” 
S. C. Sun presented two papers on his research 
work; one on the frothability of pine oils and the 
other on the behavior of mineral particles in elec- 
trostatic separation. All four papers in this group 
illustrated the need for the systematic study of 
fundamental problems. 


Four papers were presented on operating control 
in unit processes. C. M. Marquardt has developed 
an electronic device for marking the belt where 
tramp iron is present. It came out that the idea is 
not new, Rose stating that he had used an electronic 


John F. Myers 


device to separate pyrrhotite. However, the idea of 
marking the belt is new as applied to mill work. A 
paper on statistical controls by Keyes and Doren- 
feld came in for its share of discussion. Scott said 
that the authors did not get their point across, and 
there was some opinion that the work came eut too 
early and should have been tied in with the experi- _ 
ence of some mill operation. It was pointed out that 
statistical control had been particularly successful 
in the chemical industry, but mill operators have a 
different problem. The ore that comes from the 
mine varies from day to day and there are many 
variables on which to compile statistics, whereas 
in the chemical industry they are working with 
more or less constant analysis raw materials. How- 
ever, records should be kept so that when the time 
comes there will be a basis for studying statistics 
of mill operation. ; 

J. J. Bean discussed experience with density re- 
cording and control instruments for heavy-media 
separation, density control being particularly im- 
portant in this process. It is common experience to 
have a lot of trouble with manometers in density 
controllers. When moisture condenses on top of 
the mercury, the system is thrown out of balance 
and must be reset. Bill Stephenson gave a paper on 
automatic control of sand pumps. He had a couple 
of teasers in it when he mentioned the different 
type drives, particularly magnetic. In describing 
experience with several installations, he showed how 
important the coupling is to smooth control of 


pumps. 

Weston’s talk on the Aerofall mill was a small 
sensation. The mill, it was reported, could take 18- 
in. feed and grind to finished size by virtue of a 
mechanical technique which might be termed “coup- 
ling action.” The paper also started something 
which has been too long delayed, which is the use 
of different materials for grinding balls. Weston 
uses a small charge of tungsten carbide balls with 
a gravity of 14 in the Aerofall mill when certain 
materials are ground. The Aerofall mill is sensitive 
to moisture. 

Considerable attention was attracted by Erck 
when he mentioned the large tonnages he was get- 
ting from a relatively small mill by using a low bali 
level and rushing the material right through the 
mill. The operation of the mill is controlled by 
watching the horsepower input per ton treated. 


Industrial Minerals 

The sparkling array of sixteen papers, plus & 
film, put on by the Industrial Minerals Division, de- 
served a crowded house, but the fair-sized group of 
constant attendants “ate up” the offerings and par- 
ticipated enthusiastically in the discussion. 

The initial session was devoted to building mate- 
rials and groundwater. John B. Patton of the In- 
diana Geological Survey presented an excellent 
perspective of the limestone industry of that state, 
attention having previously been directed to its 
building stone operations. He pointed out the dis- 
tribution of the industry with reference to the lime- 
stone horizons and showed clearly the relations of 
the geological structures and glacial drift distribu- 
tion, these two factors being complete determinants 
in the location of the industry. Richard Smith con- 
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Honorable Frank Lausche, Governor of Ohio: “Look 
toward Ohio when founding your industries because it 
has water, labor resources, transportation, and healthy 


environment." 


gratulated Indiana on having sold the architects 
of the country on Indiana limestone. C. H. Bowen 
described (preliminary report) a deep test of the 
Maxville limestone in the Muskingum Valley. R. J. 
Anderson’s paper on the raw material economics 
of the Ohio cement industry apparently is of a type 
of which more are needed, there having been no 
literature in this instance since the 80’s. To get 
his material, the author visited all the cement op- 
erations in the state. Interest was expressed in his 
reference to air entrainment in cement. Only air- 
entrained cement is going now into Ohio highway 
construction. One operator told Mr. Anderson that 
all concrete soon will be air-entrained and the only 
question will be where the air is added. The manu- 
facturers may not know why, but entrapment adds 
to the life of cement and the wearing qualities are 
good. It increases the cost per barrel very little. 

An exploratory process, the results of which may 
serve as a pattern for isolating productive and 
nonproductive aquifers, one that might have much 
wider application to water reserves in limestone 
areas, was described by D. K. Hamilton reporting 
on occurrence of groundwater near Lexington, Ken- 
tucky. In discussion it was observed that in too 
many cases the stock farmer has gone on blindly 
drilling for water where he needs it instead of con- 
sulting his geological survey in advance. M. J. 
Morgan, of the Indiana Limestone Producers Asso- 
ciation, showed with motion pictures how stone of 
unusual size is taken out of Indiana quarries. The 
beds are from 30 to 60 ft deep. Stripping varies 
with the terrain—practically none over 50 ft. Chan- 
neling by wire saw is being done now in some In- 
diana quarries. 

There were four papers on mineral deposits. 
W. B. Mather presented a careful study of the vari- 
ous types of silica deposits in Arkansas, covering 
tripoli, novaculite, sandstone and quartzite, and 
sand and gravel. In a very good paper on Texas 
kaolin development, F. K. Pence pointed out a 
newly-discovered sandy kaolin deposit in which the 
kaolin properties are similar to those of Florida 
kaolin, but having some properties that would make 
it more useful. Apparently there are large reserves. 
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A. B. Drescher described the raw materials used 
by the blast furnace of the Lone Star Steel Co., 
which consist of limestone and siderite deposits 
in Texas, high-volatile and low-volatile coal from 
nearby Oklahoma for making coke, and limestone 
and dolomite for flux from Texas and Oklahoma. 
Most of the manganese ore has come from a number 
of small mines in Zacatecos, Mexico. Other sources 
of manganese exist in Mexico, New Mexico, and the 
Batesville and Mena districts of Arkansas. Accord- 
ing to Mr. Drescher, Lone Star Steel Co. has proved 
approximately 11,000,000 tons of limonite and 10,- 
000,000 tons of siderite, with an additional 8,000,000 
tons of limonite and 3,000,000 tons of siderite prob- 
able. These figures represent reserves only in the 
areas in which drilling or test-pitting has been done 
and the area represented is approximately 8% of 
the company’s holdings. 

Four papers had to do with preparation and new 
products. Richard K. Leininger dealt with the seri- 
ous problem of getting pure limestone samples for 
spectrographic analysis, thus avoiding the contami- 
nation accompanying almost any means of getting 
samples. The Indiana Geological Survey is experi- 
menting with methods of getting pure samples and 
is preparing to conduct the most extensive program 
of limestone analysis ever attempted. John D. 
Clarke discussed petalite—one of the oldest known 
lithium minerals, yet one of the least known and 
usually not identified because it looks so much like 
quartz—which is mainly found in South Africa. 
R. L. Stone presented the paper by G. A. Bole and 
K. B. Czarnecki dealing with techniques of bloating 
clays for use in lightweight aggregates. 

Salt, without which man would perish, but, hap- 
pily, of which there are tremendous reserves—tril- 
lions of tons—was the subject of four papers. John 
G. Broughton gave a very good description of New 


_ York State salt deposits. John A. Ames continued 


on down the map to Pennsylvania, Ohio, and West 
Virginia. Harry J. Hardenberg described the geol- 
ogy of the deposits in his state—there are two main 
salt horizons. Salt in industry and life was the topic 
assigned to W. G. Wilcox, who presented a scholarly 
history of the salt industry—man’s need for salt, 
for animals, and in agricutlure. The physiological 
functions of many trace elements were studied and 
for no element studied were the functions the same 
as for salt. In fact, the study of salt from this point 
of view is just beginning. 

At the Division luncheon on Wednesday, at the 
Neil House, there were short talks by AIME Secre- 
tary E. H. Robie, Division Chairman H. A. Meyer- 
hoff, R. W. Smith, J. L. Gillson, and O. C. Ralston. 


Coal 


The Coal Division functioned well at Columbus 
with the largest group attendances, sometimes 150 
or more, doing justice to the rich program. There 
were four technical sessions; one dealing with coal 
geology and synthetic fuels, the other three being 
respective symposia on (1) continuous mining, (2) 
roof bolting, and (3) air pollution. At the initial 
sessions, Norman K. Flint reported that the coal 
reserves of Perry County in southern Ohio are about 
one billion tons, which is only cone half the reserves 
estimated for the county in 1912. Only seams of 14 
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in. and thicker were considered. This investigation 
is all part of a general plan to re-evaluate the coal 
reserves for the United States, in line with the 
thought of Crichton and others who are sure that 
our reserves will last only a few hundred years and 
not 4000 as estimated earlier by M. R. Campbell. 

Reporting on an active program of coal geology 
in Illinois, Gilbert H. Cady emphasized the need 
for similar studies in other states. Coal operators 
are finding seams for future production by core 
drilling and other similar work, and the study of 
spores in known coal beds is of definite value in 
identifying the beds in neighboring regions which 
could not previously be correlated. There is a dearth 
of trained coal geologists, but three universities 
are now giving courses in that field—University of 
West Virginia, Colorado School of Mines, and the 
University of Pittsburgh. 

D. Jones, Kentucky State Geologist, made an ex- 
cellent discussion of Dr. Cady’s paper. He empha- 
sized the value of the current survey by the USGS 
on Kentucky coal reserves. To set up a state group 
for coal geology, Dr. Cady suggested a minimum of 
five or six men. Paul Price reported that his group 
has developed a machine for taking bed samples 
from floor to roof in each seam and in each county. 
R. H. Swallow stated that work is finally in prog- 
ress to map the coal reserves of Indiana and to 
evaluate the minable areas. 

According to William L. Crentz, J. D. Doherty, 
and E. E. Donath, low-ash coal is desired for hydro- 
genation and coal preparation must be directed to 
that end. For oil production by the Fischer-Tropsch 
process, the lowest possible sulphur is required in 
the prepared coal. W. H. Smith gave a short dis- 
cussion of studies made in Ohio to produce oil from 
coal. 

All the key developers of continuous mining ma- 
chines in the country were present to discuss the 
problems involved and to illustrate with motion pic- 
tures the newest machines in operation. The dis- 
cussion indicated that a continuous mining machine 
that combines all operations for liberating the coal 
from the seam and transferring to conveyances will 
be one of the salvations of the coal industry. Higher 
production per man day, elimination of the hazards 
of explosives, and better roof control have been 
demonstrated. Motion pictures of the Colmol and 
the Dosco continuous miners were shown. 

According to J. R. Guard, the trend is definitely 
toward the use of a.c. instead of d.c. in the mines 
although the latter has advantages. The continu- 
ous mining machines, requiring up to 150 kw each, 
will require separate substations with a.c. supplied 
at high voltage to the substations, and possibly with 
high voltage supplied directly to the machines them- 
selves. The three papers on roof bolting, by Ed- 
ward Thomas, Lee Siniff, and John Raves, each 
showed great promise for increased safety and econ- 
omies over the use of the conventional timbers 
and posts. For example, in the Elkhorn Seam of 
eastern Kentucky, Mr. Siniff supported the roof 
with bolts in a 40-ft wide room, which was pre- 
viously unheard of in the Elkhorn Seam. The Bu- 
reau of Mines is pioneering the development with a 
small staff under the direction of Edward Thomas, 
and bolts 4 to 6 ft in length and approximately one 


inch in diameter are used. The bolts are threaded 
at one end and a slot is cut into the other. The 
slotted end together with a steel wedge is inserted 
into vertical drill holes through the roof strata. 
The bolts are driven in with force against the bot- 
tom of the hole to expand the upper end and thus 
secure anchorage. A plate at the lower end fol- 
lowed by a nut complete the assembly. The effec- 
tiveness is obtained by holding the laminations of 
the roof together in a single beam. 

T. C. Wurts led off the symposium on air pollu- 
tion with a discussion of some of the unknown air 
polluting solids of Allegheny County. L. C. Mc- 
Cabe outlined the attack on air pollution problems 
in Los Angeles County, where he was formerly in 
charge of reducing air pollution. Standards for the 
quantity of solids of discharge from metallurgical 
operations were formulated on the basis of care- 
ful measurements at numerous plants and H.S from 
oil refineries in the county, which was formerly 
burned with the liberation of SO., is now being con- 
verted economically to elemental sulphur. 

W. C. L. Hemeon, of the Industrial Hygiene Foun- 
dation, in discussion of the Wurts and McCabe 
papers pointed out that everyone wants to reduce 
air pollution and the apparent controversy or dis- 
agreement is on the best methods. Enlightened in- 
dustry must gauge public sentiment and take proper 
steps in time to help solve the problem. 

Henry F. Hebley emphasized with slides and data 
the atmospheric behavior which often holds in the 
ground layers of air the waste products that a 
turbulent atmosphere would disperse. The topog- 
raphy of Pittsburgh is especially conducive to fogs 
and smogs that are worst in the morning hours but 
are later dispelled through sun action by 11 a. m. 

Carl E. Miller recommended a co-ordination of 
the research and development work on air pollu- 
tion through the medium of the technical societies. 

The Executive Committee met at luncheon on . 
Tuesday, and the Division luncheon, E. R. Price, 
Chairman, presiding, was on Wednesday. Both af- 
fairs were well attended and between them prac- 
tically every aspect of Institute and Division busi- 
ness was discussed. 


Among notables at the 


speaker's fable at the Mid-Year 
Banquet were: Clyde Williams, L. E. Young, Joseph W. 
Barker, and Hugo E. Johnson. 
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Industrial Minerals and Rocks. Second edition, com- 
pletely revised. The American Institute of Mining 
and Metallurgical Engineers, New York, 1949. 
Members, $4.50; nonmembers, $8.00; foreign non- 
members, $8.50. 


When 27 technologists and scientists from industry, 
9 professional consultants, 13 specialists from Federal 
and State bureaus, and 4 University professors can be 
brought together to give of their expert knowledge and 
precious time to produce an authoritative encyclopedia 
covering a field as broad as that of industrial minerals 
and rocks, it must be pronounced epochal. This is what 
was done in the production of the volume on Industrial 
Minerals and Rocks, second edition, completely revised. 
The volume has just been issued by the AIME with 
publication funds made possible by a grant from the 
Seeley W. Mudd Memorial Fund. 

Compacted into this book of 1156 pages are 51 sub- 
jects, all calling for special treatment, scientifically, 
technologically, economically, and in some cases polit- 
ically. Each subject is apportioned a chapter. Infor- 
mation is tersely presented on the physical and chemical 
nature of the material, its characteristics, distinctions, 
properties, varieties, origin and mode of occurrence, 
prospecting and evaluation, recovery, utility requisites 
in all their aspects, specifications, economic factors 
affecting their use and value, competing and supplemen- 
tary substances, tests, producing sources, preparation 
for the market, size of the industry, variety of products 
and their uses, foreign brands where pertinent, statis- 
tics on production and price history, historical data, and 
information on political and commercial control and 
reserves. Indeed, the book is a survey of the whole 
field, thoroughly done. It shows the competent guiding 
hand of the Editorial Board of the Industrial Minerals 
Division of the Institute. 

The book is richly documented with many valuable 
references on each subject and is well indexed. It is 
to be regretted that the space allotted to this review 
does not permit naming of the more than fifty authors 
to whom we are all indebted. 

It was most appropriate that the Seeley M. Mudd 
Memorial Fund, established by one of the Institute’s 
venerable members, Colonel Seeley W. Mudd, for the 
enduring benefit of young scientists and technologists 
in the mineral field, was employed in the publication 
of this volume—Morris M. Leighton. (For further in- 
formation about this book, see p. 15—Ed.) 


Mining Year Book, 1949. Compiled by Walter E. 
Skinner, 20 Copthall Avenue, London, E.C. 2, England. 
536 p. $7, post-free abroad. The 1949 issue marks the 
sixty-third year of publication of Skinner’s Year Book. 
It contains complete particulars on 874 companies op- 
erating throughout the world, and, in addition, the 
names of 966 mine engineers and managers. Also in- 
cluded are maps and plans of various properties, sta- 
tistical tables on gold production, and a buyer’s guide 
to manufacturers of mining equipment. This gold mine 
of facts and figures, now standard office equipment, is 
well worth seven dollars. 


Conveyors and Related Equipment. By Wilbur G. 
Hudson. Second edition. John Wiley and Sons, Inc., 
1949. 468 p. $7. This book is a detailed and compre- 
hensive survey and analysis of the use and applica- 
tion of various methods of handling materials. Up-to- 
date information on pneumatic conveying, dust explo- 
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sion hazards, the applications of motorized industrial 
trucks, and new developments in belt conveyor usage 
has been added to this second edition. 


For Uranium Seekers. The Atomic Energy Commis- 
sion and the USGS, prodded by thousands of queries, 
have jointly issued a handy booklet for uranium pros- 
pectors. It leads off with a description of the many 
types of uranium-bearing minerals, explains their oc- 
currence in veins, sedimentary rocks, placer and peg- 
matite deposits, and gives directions for making elec- 
troscope, scintillation, photographic and bead tests for 
the fissionable material. A section describes the use 
of the Geiger counter. At the end of the 123-page pub- 
lication are named the state and government laws per- 
taining to the staking of claims, government rights 
and powers, and licensing regulations pertaining to the 
production and sale of uranium ores. Send 30¢ to the 
Superintendent of Documents, U. S. Government Print- 
ing Office, in Washington, and the booklet is yours. 


Engineering Economics and Practice, Including Solu- 
tions to Problems in Professional Engineer F-xamina- 
tions, New York State. By M. J. Steinberg and W. 
Glendinning. Apply W. Glendinning, 5123 Bell Boule- 
vard, Bayside, N. Y., 1949. 101 p., diagrs., charts, 
tables. $3.—The basic principles of engineering eco- 
nomics and practice have been reduced to a formula 
basis with each of the terms clearly defined. Bach 
chapter includes problems of a practical nature illus- 
trating the principles involved. Questions and solu- 
tions to the problems in engineering economics and 
practice from the New York State Professional engi- 
neering examinations are an important supplement 
to the text material. 


Conveyors and Related Equipment. By W. G. Hud- 
son. 2 ed. John Wiley & Sons, New York; Chapman & 
Hall, Ltd., London, 1949. 468 p., illus., diagrs., charts, 
tables. $7—-This comprehensive treatment of the sci- 
ence of handling materials describes the application 
of a wide variety of equipment and analyzes the sev- 
eral kinds from the viewpoint of effectiveness. It pro- 
vides a guide to the factors which must be considered 
when buying, equipping, operating and maintaining 
conveyors and related devices. The new edition con- 
tains an extended discussion of pneumatic conveying. 


Constructive Uses of Atomic Energy. By S. K. Alli- 
son and others, edited by S. C. Rothmann. Harper & 
Brothers, New York. 1949. 258 p., illus. diagrs., 
charts, tables. $3.—This volume brings together four- 
teen articles by specialists describing the current uses 
of atomic energy in the fields of industrial power, 
chemistry, metallurgy, aviation, ceramics, soil-fertil- 
izer research, biology and medicine, and pointing out 
the possibilities of future development. An appendix 
contains a glossary, a classified bibliography, and a 
chronological list of significant dates. 


Mine Plant Design. By W. W. Staley. New second 
edition. McGraw Hill Book Co., 1949. 540 p. $7. An 
extensive revision of a well known text on mining. 
New chapters have been added on design principles, ore 
bins, skips and cages and safety catches. Information 
on underground diesel haulage and amplidyné control 
has been added, and the number of illustrations has 
been more than doubled. 


EE 


& 


| NEWS 


Mining Division Established at Sept. Board Meeting 


eee of the Mining, Geology, and Geo- 
physics Division of the AIME was accorded by 
the Board of Directors at their meeting on Sept. 27 
at Columbus, Ohio. Some changes in the proposed 
bylaws of the new Division were believed desirable 
by the Board, and a committee consisting of Philip 
Kraft, chairman, with A. B. Kinzel and Donald H. 
McLaughlin, was appointed to work with the pro- 
posed executive committee of the new Division to 
draw up bylaws that would be acceptable to all the 
groups involved and to the Board. Temporarily, 
and pending acceptance of any revisions found 
necessary in the bylaws, Philip J. Shenon will act 
as Chairman of the new Division, and James K. 
Richardson, Secretary. They will also be Chairman 
and Secretary, respectively, of the Geology group 
in the new Division. Other members of the tempo- 
rary Executive Committee of the Division are: J. 
Murray Riddell and O. A. Rockwell, Chairman and 
Secretary respectively of the mining group, and 
James B. Macelwane and Sherwin F. Kelly, Chair- 
man and Secretary respectively of the geophysics 
group. Sub-committees will be appointed to permit 
the important work of the new Division to go for- 
ward until the time of the next Annual Meeting, or 
until a permanent organization is set up and ap- 
proved by the Board. Among the important duties 
demanding immediate attention is the securing of 
papers for the Annual Meeting program and their 
review for acceptance for publication. 

J. L. Gillson, chairman of the Special Committee 
on Democratization (E. A. Anderson and George B. 
Corless being the other members), made a report 
recommending formal organization of the “Council 
of Section Delegates” in line with the suggestions of 
the Johnson Committee, and offered provisional 
bylaws which would permit the Council to function 
at the forthcoming Annual Meeting. The Council 
would consist of a delegate from each Local Sec- 
tion, with traveling expenses paid to the Annual 
Meeting, each delegate normally serving for two 
years. For the first year, half of the Local Sections 
would elect a delegate for a one-year term, and half 
for two years; thereafter, half of the Sections would 
elect a delegate every year for a two-year term. 
This would assure that at least half of the delegates 
would have at least a year’s experience. They would 
elect their own officers and prepare their own 
agenda, probably meeting at least a day before the 
Board meets so that any resolutions might be 
brought before the Board. 

Announcement was made of the personnel of the 
Technical Publications Committees (which recom- 
mend acceptance or rejection of papers for pub- 
lication) for the year beginning Oct. 15, 1949: 


AIME: E. C. Meagher, chairman; Anthony Ana- 
ble and Francis B. Foley, vice-chairmen; E. J. 
Kennedy, Jr., secretary; Robert H. Aborn, Vinton 
H. Clarke, Charles W. Eichrodt, Kenneth E. Hill, 
Paul F. Kerr, Charles H. Lambur, J. I. Laudermilk, 
W. H. Loerpabel, Earl W. Palmer, L. C. Raymond, 
J. E. Smart, Jr., Felix E. Wormser. 

Auxiliary Publications Committees: 

Coal Division: H. P. Greenwald, chairman; David 
H. Davis, Carroll F. Hardy, Raymond C. Johnson, 
H. J. Rose, G. A. Shoemaker, J. A. Younkins, Jr. 

Extractive Metallurgy Division: Philip T. Stroup, 
chairman; Matthew A. Hunter, John D. Sullivan. 

Industrial Minerals Division: H. D. Keiser, Chair- 
man; Oliver Bowles, Oliver C. Ralston, Howard L 
Smith, Richard W. Smith. 

Institute of Metals Division: O. B. J. Fraser, 
chairman; W. C. Ellis, W. D. France, W. R. Hib- 
bard, Jr., E. H. Hollingsworth, R. L. Rickett, R. P. 
Seelig, Ralph W. E. Leiter. 

Iron and Steel Division: M. Tenenbaum, chair- 
man; A. G. Forrest, B. R. Queneau, C. S. Smith, 
J. M. Stapleton, F. M. Washburn, Otto Zmeskal. 

Minerals Beneficiation Division: M. D. Hassialis, 
chairman; S. R. B. Cooke, F. M. Lewis, S. D. 
Michaelson, H. Rush Spedden. 

Mineral Economics Division: Charles H. Behre, 
Jr., chairman; Clayton G. Ball, Kenneth E. Hill, 
G. W. Josephson, Samuel G. Lasky. 

Mineral Industry Education Division: Charles H. 
Behre, Jr., chairman; Thomas L. Joseph, William 
B. Plank, H. H. Power, A. W. Schlechten. 

Petroleum Division: O. F. Thornton, chairman; 
J. M. Bugbee, vice-chairman; R. C. Craze, E. N. 
Dunlap, J. L. Hoyt, Jr., D. L. Marshall. 

The secretary announced that no supplemental 
names had been received for nominations for In- 
stitute and Divisional officers for 1950 so that no 
letter ballot would be necessary. 

A petition to organize a new Local Section of the 
Institute, composed of members working in the 
Florida phosphate industry, was approved by the 
Board. It will be known as the Florida Section, and 
would embrace the entire state, if this is agreeable 
to the petitioners. 

Recommendations of appropriate committees for 
the award of Institute Medals at the forthcoming 
Annual Meeting were approved as follows: 

Saunders Mining Medal to H. N. Eavenson. 

Douglas Metallurgical Medal to Francis C. Frary. 

Lucas Petroleum Medal to William E. Wrather. 

Erskine Ramsay Cosa] Medal to Paul Weir. 

Robert H. Richards Award to Arthur F. Taggart. 

R. W. Hunt Award (silver medal) to J. S. Marsh. - 

J. R. Vilella has been selected as the Howe 
Memorial Lecturer for 1951. ‘ 
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Another of the major recommen- 
dations of the Johnson Committee, 
whose report was accepted by the 
AIME Board of Directors at the 
Annual Meeting last year, was 
finally brought to complete frui- 
tion at the September Board meet- 
ing. The Mining, Geology, and Geo- 
physics Division was formally rec- 
ognized, the last of the ten pro- 
jected Divisions of the Institute. 
Practically every member should 
now find one Division to represent 
his technical interests, and many 
members whose interests are some- 
what wider than usual will find it 
desirable to belong to more than 
one division. No fees for Divi- 
sional membership are assessed; 
membership merely puts one on the 
list to receive all announcements of 
Divisional meetings, permits one 
to vote for Divisional officers, and 
lists a member as available for 
Divisional committee work. A can- 
vass is being made this fall to de- 
termine the Divisional affiliation of 
every Institute member, which will 
supersede all previous incomplete 
canvasses that have been made. 
This is not intended to change in 
any way the present selection of 
journals. 


The Mining, Geology, and Geo- 
physics Division, with the Minerals 
Beneficiation Division, the Coal Di- 
vision, and the Industrial Minerals 
Division (Non-metallics) comprise 
the Mining Branch; the Extractive 
Metallurgy Division, the Institute 
of Metals Division, and the Iron 
and Steel Division comprise the 
Metals Branch; and the Petroleum 
Division is the only component of 
the Petroleum Branch, the Petro- 
leum Branch and the Petroleum 


all those of the Metals Branch; and 
the “Journal of Petroleum Tech- 
nology” all those of the Petroleum 
Branch. 

Two other Divisions complete the 
ten: the Mineral Economics Divi- 
sion and the Mineral Industry Edu- 
cation Division. The papers of these 
Divisions may appear in any one 
of the three journals, if of particu- 
lar interest to the particular read- 
ership; or, if thought of interest 
to all members, may be included in 
the AIME News section. 

Bylaws of the new Division were 
tentatively drawn up but several 
of the directors present at the 
September meeting believed they 
might be capable of improvement 
so their final acceptance was post- 
poned, a committee being appointed 
to review them. However, a tem- 
porary executive committee repre- 
senting metal mine operating men, 
mining geologists, and geophysi- 
cists, was appointed to act until 
all details have been worked out 
to the satisfaction of all concerned. 
This committee, of which Philip 
Shenon is chairman, with the aid 
of subcommittees, will solicit pa- 
pers and prepare the program for 
the Division’s sessions at the An- 
nual Meeting in February, and will 
make recommendations to the 
Institute’s Technical Publications 
Committee as to publication of pa- 
pers in its field. Inasmuch as geo- 
physics is not within the present 
interests of the Petroleum Branch, 
all geophysicists who are members 
of the Institute will presumably 
have their primary interest in this 
new Division. 

The bylaws of the Institute pro- 
vide that each of the three 
Branches have a governing coun- 
cil, which shall include one mem- 
ber from each of-the Mineral Eco- 
nomics and the Mineral Industry 
Education Divisions, as well as at 
least one member from each of the 
constituent Divisions; further that 
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council membership shall be equal- 
ly divided between the constituent 
Divisions. No council has yet been 
set up for the Mining Branch, but 
it would have a minimum of six 
members, according to the bylaws, 
or it might have ten members, if 
each of its Divisions had two rep- 
resentatives instead of one. The 
Metals Branch Council must have 
a minimum of eight members, 
which it now has, consisting of 
A. A. Smith, Jr., chairman; Ernest 
Kirkendall, secretary; and D. S. 
Eppelsheimer, C. D. King, C. C. 
Long, F. N. Rhines, Gilbert Soler, 
and J. D. Sullivan. The Petroleum 
Branch council is required to have 
a minimum of six members, but 
currently has ten, or eleven if the 
Treasurer be included. This council 
is synonymous with the officers of 
the Petroleum Division. 


National and Divisional Meetings 


When the Institute had all of its 
Annual Meetings in New York, and 
few Divisional meetings, it was 
customary to have at least one 
Institute meeting each year in an- 
other part of the country, usually 
in the fall, which became known 
as a Regional Meeting, or, more 
recently, the Mid-Year Meeting. 

Some, at least, of the reasons 
for these mid-year meetings have 
now ceased to exist. The experi- 
ment of having occasional Annual 
Meetings outside of New York has 
proved successful, with the 1946 
meeting in Chicago and the 1949 
meeting in San Francisco; the 1951 
Annual Meeting is scheduled for 
St. Louis, and the 1953 meeting 
may be held in Los Angeles. Thus 
members in North America, no 
matter where they live are not 
too far away from at least an oc- 
casional Annual Meeting. Another 
reason why all-Institute mid-year 
meetings are no longer so neces- 
sary is the desire of the various 
Divisions of the Institute to have 
their own meetings. The Petroleum 
Branch thus has the established 
practice of having one meeting in 
the fall of each year in the Mid- 
Continent or Gulf Coast areas and 
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one in southern California. The 
Institute of Metals Division cus- 
tomarily meets at the same time 
and place as the American Society 
for Metals, during the National 
Metal Congress, and also in the 
spring at an Eastern city. The 
Iron and Steel Division, through 
its Blast Furnace and Raw Mate- 
rials, Open Hearth, and Electric 
Furnace Committees, has several 
national and regional meetings in 
the course of a year. The Coal 
Division for years has united with 
the Fuels Division of the Ameri- 
ean Society of Mechanical Engi- 
neers in a Fuels Conference in the 
fall. The Industrial Minerals Di- 
vision has customarily held an 
Eastern and Western meeting of 
its own each year, this year three 
such meetings being scheduled—at 
Tampa, Golden, and Los Angeles. 

No fall meeting being scheduled 
for 1950, two other Divisions are 
contemplating meetings a year 
hence: The Minerals Beneficiation 
Division at Duluth, and the Mineral 
Economics Division at Washington. 
Conceivably the new Mining, Ge- 
ology, and Geophysics Division or 
the Iron and Steel Division might 
wish to participate at Duluth. 

Whether or not the usual fall 
meeting of the Institute should 
now be discontinued is therefore 
something to consider, and the 
opinions of members will be wel- 
comed. Even should they be dis- 
continued as annual fixtures, an 
occasional special meeting of the 
Institute might be held in the sum- 
mer or fall. 


The Secretary Goes Afield 


Progress in reorganization hav- 
ing reached a point where continu- 
ous duty in New York did not seem 
quite so necessary, and where some 
first-hand reactions of the mem- 
bership to what has been done 
seemed desirable, we set out in the 
family Ford on Sept. 22 to take 
the issues to the voters. 

Our first business stop was Co- 
lumbus, Ohio, for the Mid-year 
meeting. From the standpoint of 
the variety and number of techni- 
cal papers presented this was per- 
haps the most successful fall meet- 
ing the Institute has ever staged. 
The local committee worked hard 
and successfully to assure a 


smooth-running meeting in every 
respect. 
After leaving Columbus we en- 


joyed a luncheon meeting with Art 
Focke and a group of AIME mem- 
bers in Indianapolis; an early 
meeting there is planned. Art is a 
loyal Institute member as well as 
the president elect of the ASM. 
Next day we had a luncheon meet- 
ing with the officers of the St. 
Louis Section, and talked over 
plans for the Annual Meeting in 
that city in 1951. 

That same night we arrived at 
Rolla, Mo., where we had a dinner 
meeting with some of the faculty 
and students and their wives, fol- 

« lowed by a meeting of the Student 
Chapter. The mining school at 
Rolla now boasts of more than 500 
students, has many distinguished 
graduates, and promises to extend 
the relative number of its gradu- 
ates in the world’s mining camps. 
The next day was Sunday, but that 
did not prevent the officers of the 
Tri-State Section from gathering 
with us at the home of its Secre- 
tary, J. C. Stipe, in Baxter Springs, 
and listening to the World’s Series 
game. We managed to work in 
mention of AIME affairs during the 
commercials. 

Then on to Muskogee for the 
night and more than 400 miles 
through rain the next day to Aus- 
tin, where we arrived just in time 
to give a talk before the petroleum 
engineering students. On the way 
we had lunch with the Petroleum 
Branch staff at Dallas, with the ex- 
ception of Bill Strang, who had 
gone on to San Antonio to prepare 
for the fall meeting of the Branch. 
Even with Bill absent, we can as- 
sure all AIME members visiting in 
Dallas, whether petroleum men or 
not, that they will enjoy meeting 
Joe Alford, editor of JPT, and his 
capable assistant, Mrs. Haywood; 
and should not miss the smiles and 
eye twinkles of Peggy Hardy. 

In past years we have heard 
of the great success of the fall 
petroleum meetings but we have 
never had the privilege of attend- 
ing one since we took our first air- 
plane ride in a Ford tri-motor plane 
to the Ponca City meeting some 
fifteen years ago. At least 1200 
people attended the San Antonio 
meeting; almost exactly 900 men 
were registered, and at least 300 
ladies were present. We were enor- 
mously impressed with the tech- 
nical program, which was mostly 
over our head, but which quite 
evidently had many important pa- 
pers on concurrent sessions for 


three days; with the type and num- 
ber of the people present; with 
San Antonio as a locale for the 
meeting ; and with the social fea- 
tures. One cannot but notice that 
Petroleum Branch members are 
relatively young men—few gray 
hairs and bald heads were evi- 
dent—and that they bring to the 
meetings and to the Institute all 
the enthusiasm of virile youth. The 
Branch has been particularly su- 
cessful since the Dallas office was 
established, and a similar field 
office for the Mining Branch in 
Utah or Colorado seems indicated. 
At the dinner dance at the Seven 
Oaks Club, a most attractive spot 
a few miles north of the city, 860 
persons were served under ideal 
conditions. As a special feature the 
Texas boys staged a full eclipse of 
the moon, which took place entirely 
within the time the group was par- 
taking of the al fresco dinner. It 
must be admitted, however, that 
the Mexican singers and dancers 
attracted greater interest. 

Following San Antonio, our next 
stop was Carlsbad, where we had 
a luncheon meeting with the officers 
of the Carlsbad Potash Section. 
This local group, representing but 
one industry in a closely limited 
area, has had most successful 
monthly meetings, and has done 
much in increasing co-operation 
among the three companies that 
are operating in the area. From 
there we dropped down to El Paso 
in the afternoon and next morning 
went up on the hill to talk to the 
students at Texas Western Col- 
lege. Gene Thomas, John Graham, 
and Guy Ingersoll seem to be doing 
a fine job here in turning out min- 
ing engineers. A luncheon meeting 
with the officers of the El Paso 
Metals Section at the del Norte 
followed, with Ed. Tittman presid- 
ing. No doubt we should admit that 
we did get in a bit of recreation at 
Juarez the night before. We can 
recommend the Charmant as a 
place to dine, and if one does not 
have the opportunity to visit the 
Carisbad cavern, the Cave of Music 
is a reasonable artificial facsimile 
of a small part thereof. The only 
disappointing feature of our trip 
to Juarez was our neglect of the 
opportunity to buy the allowed 
gallon of liquor, which can be ob- 
tained for about one-third of the 
U. 8S. price, or about $1 for Bacardi 
rum. 
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Personals 


Richard C. Anderson completed his 
course in mining engineering at the 
New Mexico School of Mines last July 
and is employed by the Allis-Chalmers 
Mfg. Co. His new address is 1021 N. 
39th St., Milwaukee 8, Wis. 


T. J. Ballard has resigned from the 
Bureau of Mines to take the post of 
general manager of the Dunbar Corp., 
Dunbar, Pa. This Corporation has ex- 
tensive coal and silica sand deposits, 
owns the New Haven and Dunbar 
Railroad and produces a high quality 
glass sand for various glass plants of 
the region. 


A. T. Barr has been promoted from 
mine superintendent to general super- 
intendent of the New Cornelia copper 


mining branch of the Phelps Dodge 
Corp. at Ajo, Ariz. 


James A. Barr, Sr., retired as chief 
engineer of the International Min- 
erals and Chemical Corp., Chicago, 
after 38 years of service, and then 
was appointed consulting engineer for 
the concern. He has opened an office 
as a consulting engineer specializing 
in nonmetallics and can be reached at 
his home at 505 Haylong Ave., Mt. 
Pleasant, Tenn. 


A. H. Barrios, recent Mackay School 
of Mines graduate, is employed by 
the Anaconda Copper Mining Co. 
and is taking their special training 
course for junior engineers. His ad- 
dress in Butte is 733 W. Park St. 


Robert R. resigned as salesman 
for the Atlas Powder Co. in August 
and is now associated with the Indus- 
trial Supply Co. in Roseburg, Oreg. 


M. John Bernstein has returned to 
the Colorado School of Mines to study 
for his master’s degree in mining. 


CO. A. Botsford left New York on Sept. 
28 for Siam and Burma as a consul- 
tant for New York industrialists in- 
terested in tin, tungsten, and lead 
mining. He returned to the States last 
May after 27 months as chief of the 
minerals branch, mining and geology 
division, Natural Resources Section 
of General MacArthur’s headquarters 
in Tokyo. 


Alan T. Broderick has gone to Kel- 
logg, Idaho, as a geologist with the 
Bunker Hill & Sullivan Mining and 
Concentrating Co. 


John G. Broughton has been made 
New York State geologist. He had 
been assistant state geologist. 


Brinton C. Brown is a mining engi- 
neer with the Bureau of Mines at the 
experimental oil shale mine, Rifle, 
Colo. 


Leroy T. Brown has been working 
for the W. H. Loomis Talc Corp. since 
last spring. His address is P. O. Box 
267, Gouverneur, N. Y. 


H. M. Corley’ 


H. M. Corley has been appointed man- 
ager- of the chemical division of 
Armour & Co. He joined the Company 
in 1927 with most of his work devoted 
to the development of new chemicals, 
commercial processes for manufactur- 
ing them, and new products in which 
these new chemicals could be used. 
He is responsible for chemical plant 
management and operation, chemical 
sales, market development and mar- 
ket research on new items. 


Arno C. Fieldner 
Arno C. Fieldner, chief of the fuels 
and explosives division of the Bureau 
of Mines, was honored with the dis- 
tinguished service award and gold 
medal by the Department of the In- 
terior in recognition of his notable 
contributions to fuel technology dur- 
ing forty years of service. 


Donald F. Campbell has changed his 
address from Rio de Janeiro, Brazil, 
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to care of Geophoto Services, 305 
Ernest & Cranmer Blidg., Denver 2, 
Colo. 


James B. Chaney is with the Baroid 
Sales Division, National Lead Co., 
Box 218, Potosi, Mo. 


Denton W. Carlson has had a mem- 
orable year; he got his B.S. in mining 
engineering from Stanford, was mar- 
ried on June 20, honeymooned through 
several Western States, and was em- 
ployed by the Anaconda Copper Min- 
ing Co. on a two year training pro- 
gram. 


Glenville A. Collins returned to his 
offices in Santa Barbara, Calif., after 
a busy summer examining uranium 
properties in Canada. 


H. R. Cooke, Jr., formerly with the 
Chile Exploration Co. in Chuquica- 
mata, has gone to Llallagua, Bolivia, 
to work for Patino Mines & Enter- 
prises Consolidated. 


Francis X. Corbett is in Georgetown, 
Colo., working for Gold Mines Con- 
solidated, Inc., in the capacity of oper- 
ating engineer. 


William J. Coulter has been made a 
vice-president in charge of 
operations for the Climax Molybde- 
num Co. With the Company since 
1927, he has been manager of mining 
operations since 1934. 


K. N. Das has been touring the States 
studying field problems in mining and 
engineering geology, ground water 
and soil conservation methods as part 
of a MIT practical program. He has 
gone to England and Europe now for 
observational studies on reclamation 
problems. 


David B. Dill, Jr., is in Monterrey, 
Mexico, with Cia. Minera de Penoles. 


James S. Dodge, Jr., employed by the 
Natural Resources Section, GHQ, 
SCAP, Tokyo, Japan, since September, 
1946, has resigned as deputy chief, 
mining and geology division, following 
completion of a draft for the report 
“Manganese Resources of Japan” to 
take graduate studies in economic 
geology at Stanford University begin- 
ning the fall quarter. 

C. P. Donohoe has gone to Cananea, 
Mexico, as general superintendent of 
the Cananea Consolidated Copper Co. 


A. Emond is in San Felix, Edo. Boli- 
var, Venezuela, on a two year contract 
with the Iron Mines Co. of Venezuela, 
a subsidiary of the Bethlehem Steel 
Corp. 


Frank M. Estes has returned to the 
States from Colombia where he spent 
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the Strategic Materials Division, 800 
Connecticut Ave., Washington 25, 
D. C. 


P. V. G. Ford has been appointed as- 
sistant general manager of the Sinai 
Mining Co., Abu Zenima, care Port 
Said and Suez Coal Co., Port Twefik, 
Egypt. 


R. E. Froiseth, after spending 2% 
years as project manager for Drake- 
Puget Sound Contractors on Naval 
construction in the Aleutian Islands, 
has decided to take a long rest and 
absorb some California sunshine. His 
address is in care of N. W. Howard, 
521 Toro Canyon, Santa Barbara, 
Calif. 


Daniel Geary has enrolled at the Mon- 
tana School of Mines to complete 
work for a degree. His address is 1421 
W. Porphyry, 413 Mines Vets Homes, 
Butte. 


Latham B. Gray, Jr., has finished his 
studies at the Michigan College of 
Mining and Technology, receiving a 
B.S. degree in mining engineering. He 
is employed by the Bethlehem Col- 
lieries Corp., subsidiary of Bethlehem 
Steel, at Idamay, W. Va. 


K. B. Gross, formerly with the New 
Guinea Goldfields, Ltd., has accepted 
an appointment as assistant general 
manager of Mount Isa Mines, Ltd., 
Mount Isa, Queensland, Australia. 


W. J. Guay has changed his address 
from the Howe Sound Mining Co., 
Holden, Wash., to Apt. 4, 826 E. 
Center St., Pocatello, Idaho. He is 
now employed by the Westvaco chem- 
ical division of the Food Machinery 
and Chemical Corp. 


Graham Hall, who is assistant super- 
intendent and chief geologist of 
Electrolytic Zinc Co. of Australasia, 
Ltd., west coast department, at Rose- 
bery, Tasmania, visited various min- 
ing centers in the United States and 
Canada during July, August and 
September. 

John R. Hallock, a Colorado School 
of Mines man, is working for the 
Idarado Mining Co. at Ouray, Colo. 


J. L. Hamilton has severed relations 
with the Republic Steel Corp. and is 
now employed by the Island Creek 
Coal Co., Pond Creek Pocahontas Co., 
and Marianna Smokeless Coal Co. as 
vice-president in charge of operations. 


Robert L. Hamilton has the job of 
hydraulic engineer with the Inter- 
national Boundary and Water Com- 
mission, Alpine, Texas, working on 
field measurement of water flow. 


a Public Library 
Reference 


R. S. Handy, formerly mill super- 
intendent for the Bunker Hill & 
Sullivan Mining & Concentrating Co., 
Kellogg, Idaho, has retired as con- 
sulting metallurgical engineer for the 
company and he and Mrs. Handy have 
moved to 2329 Humboldt St., Santa 
Rosa, Calif., where he intends to try 
his hand at flower gardening. 


James Gibson 


James Gibson, who has been employed 
for the past five years in placer exam- 
inations for the American Smelting 
and Refining Co., has left AS&R to 
engage in placer mining in Peru. His 
present address is Quincemil, via 
Cuzco, Peru. 


Tommy Martin, head of the French 
Advisory Mission at Camp Sherman, 
Chillicothe, Ohio, in 1917 and 1918, 
now a consulting engineer, can be 
reached in Megrine, Tunisia. 


J. D. Harlan, since resigning as a 
vice-president of U. S. Smelting Re- 
fining and Mining Co., although not 
out after professional work, has un- 
dertaken some special tasks, including 
two trips to France and Maroc, and 
one to Berlin and the Ruhr industrial 
district. In June he completed a min- 


ing engineering assignment at the 
Hazleton shaft of the Lehigh Valley 
Coal Co. and in September was at 
Wilkes-Barre, Pa., on similar work. 
His permanent home address is still 
2017 5th Ave. N., Seattle 9. 


Donald F. Haskell can be reached at 
the Benguet Consolidated Mining Co., 
Baguio, Philippine Islands. 


Earl F. Hastings has been appointed 
director of the securities and invest- 
ments division of the Arizona Corpo- 
ration Commission. In accepting this 
appointment he resigned as secretary- 
treasurer of the Western Perlite Corp. 
and dropped his mining and metallur- 


gical consulting practice. 


Arthur W. Heuck can be reached now 
in care of Cyprus Mines Corp., 
Skouriotissa, Nicosia, Cyprus. 


Warren H. Hinks, Jr., since his gradu- 
ation in June from Penn State, has 
been employed as a mucker by the 
U. S. Smelting Refining and Mining 
Co. at their Lark mine. 


Francis G. Hoffman is working for 
the Homestake Mining Co., Lead, 
S. Dak., as a mine surveyor. His 
home address in Lead is 214% Ar- 
lington St. 


Edward Holloway, surviving partner 
of Douglas, Armitage & Holloway, 
has formed a partnership for the gen- 
eral practice of law with members of 
the firm of Bannister, Stitt & Krause, 
under the firm name of Bannister, 
Stitt, Holloway & Krause with offices 
at 40 W. 40th St., New York 18. 


R. C. Howard-Goldsmith is now em- 
ployed as a mine foreman by the 
Cerro de Pasco Copper Corp., Cerro 
de Pasco, Peru. 


Charles D. Hoyt, having received one 
of the Fulbright Scholarships that are 
offered by our Government to gradu- 
ate students in foreign countries, has 
gone to the Institute of Technology at 
Trondheim. He plans to spend the year 
observing the various phases of Nor- 
way’s mining industry. 


Hsi Keng Hu is employed as assistant 
mill superintendent by Cia. American 
Smelting Boliviana, a subsidiary of 
American Smelting and Refining, and 
is addressed in care of the Company, 
Casilla 901, La Paz, Bolivia. 


Paul W. Hughes has changed his ad- 
dress from the Dept. of Geology, Uni- 
versity of Arizona, Tucson, to the 
Museum of Northern Arizona, Flag- 
staff. 


Gordon E. Irving is ore testing engi- 
neer for the Allis-Chalmers Mfg. Co., 
West Allis, Wis. 


Lytton Francis Ivanhoe, Jr., who re- 
ceived his B.S. degree in mining in 
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the last seventeen years. His present 
address is 208 E. Cherry Circle, Mem- 
phis, Tenn. 
Louis W. Ferguson is temporarily at- 
tached to the Economic Co-operation 
Administration and can be reached at 
pro- 
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1942 from the South Dakota School 
of Mines, and who has been attending 
Stanford University, has recently 
been employed as mining engineer by 
the Standard Oil Co. of California in 
the exploration department, 11-C 
Camp, Taft, Calif. 


Gunnar S. Johnson, general manager 
of the East Chicago, Ind., plant of 
the Eagle-Picher Co., retired from 
active duty on Aug. 1 When Eagle- 
Picher purchased this plant in 1946, 
he was granted a leave of absence 
from Anaconda to assist in the initial 
operations. Mr. Johnson leaves the 
East Chicago plant after 31 years of 
active duties in capacities from re- 
search chemist to general manager. 
He plans to retire to his farm in the 
Catskills and to spend part of the 
time with his family in Florida. 


J. D. McClintock 


J. D. McClintock recently returned to 
the States from an assignment with 


NOVEMBER 
| Society for Applied Spectroscopy, 


New York 


ity. 
1-5 Pacific Chemical Exposition, Cali- 
fornia Section, American Chemi- 
cal Society, San Francisco Civic 


Auditorium. 


2-4 American Society of Civil Engi- 

neers, fall meeting, Washington. 
4 Columbia Section, AIME. 
7 Boston Section, AIME. 

7-10 meeting, Pitts- 
burgh, 

7-12 congress on tunnel! 
driving in rock formation, organ- 
ized by the Societe de |'Industrie 
Minerale. Information on meet- 
ing available from French Mining 
Mission, 1322 18th St., N. W., 
Washington, D.C, 

8 Delta Section, AIME. Problems 
‘of offshore drilling. 
8 East Texas Section, AIME. 

8-11 Industrial Minerals Division, 
AIME, Tampa, Fla. 

9 El Paso Metals Section, AIME. 

9 San Francisco Section, AIME. 

9 New York Section, AIME. Ladies 
Night. c. Goodman on “Atomic 


10-11 National Air Pollution Sym- 
posium, Huntington Hotel, Pasa- 
dena, Calif. 

10-14 ASTM, first Pacific area noa- 
a meeting, San Francisco, 

lif 

11-12 Central Appalachian Section, 
AIME., and W. Va. Coal Mining 
Summit Hotel, Uniontown, 


11 Rio de Janeiro Section, AIME. 

12-14 Geological Society of America, 
annual meeting, Hotel Cortez, 
El Paso. 


the United States Philippine War 
Damage Commission. He was in 
charge of appraisal and allocation of 
payments to mining operations in the 
Islands. 


Roy Johnson on July 1 was appointed 
manager of the central industrial di- 
vision of The Dorr Co., with head- 
quarters in Chicago. H. W. Hitzrot, 
of New York, previously handled this 
territory of the industrial division in 
addition to his regular duties as 
manager of the eastern industrial 
division. 


Robert W. Johnson, formerly of Lead, 
S. Dak., can be reached in care of the 
Braden Copper Co., Rancagua, Chile. 


Vard H. Johnson, of the U. S. Geologi- 
cal Survey, has started an investiga- 
tion of the coking coal and geological 


Coming Meetings— 


16-18 Industrial Hygiene Foundation, 

14th annual meeting, Mellon In- 
stitute, Pittsburgh. 

16-18 Geological Society of Amer- 
ica, annual Hotel Stat- 
ler, Washington, D. C 

17 Carlsbad Potash Section, AIME. 

17 Utah Section, AIME. 

18 Oregon Section, AIME. 

18 St. Louis Section, AIME, joint 
meeting with Woman's Auxiliary. 

21 Detroit Section AIME. 

22 Montana Section, AIME. 

26 Wyoming Section, AIME, fall 
meeting, Townsend Hotel, Cas- 


per. 

27-Dec. 2 ASME annual meeting, 
Statler Hotel, N. Y. C. 

28 Alaska Section, AIME. 

28-Dec. 3 22nd Exposition of Chem- 
ical Industries, New York City. 


DECEMBER 

Columbia Section, AIME. 
AIChE, national meeting, Pitts- 
burgh, Pa. 

5 Boston Section, AIME. 

6 Society for Applied Spectros- 
copy, New York City. 

7 American Mining Congress, An- 
nual Business Meeting, New 
York City. 

7-9 Eighth Annual Conference, Elec- 
tric Furnace Steel Committee, 
Iron and Steel Division, AIME, 
Hotel William Penn, Pittsburgh. 

7 Chicago Section, AIME. W. C. 
on synthetic liquid 

7 New York Section, AIME. L. E. 
Young on research in coal min- 


tee, and Steel 
ANAL, Hotel Willem Pom, Pit 


9 Rio de Janeiro Section, AIME. 
9 St. Louis Section, AIME, York 


Hotel. 

13 Delta Section, AIME. W. H. Skin- 
ner on gas condensate well cor- 
rosion problems. 


13 East Texas Section, AIME. 


15 Carlsbad Potash Section, AIME. 

15 Utah Section, AIME. 

16 Oregon Section, AIME. 

26-31 AAAS, Penn zone hotels and 
Columbia Univ., New York City. 


JANUARY 1950 

18-20 American Society of Civil Engi- 
neers, annual meeting, New York. 

30-Feb. 3 AIEE, winter meeting, Hotel 
Statler, New York. 


FEBRUARY 1950 
10 Southwestern Section, a 
Hearth Steel Committee, 


and Steel Division, St. Louis, ie 
12-16 Annual Meeting, AIME, Statler 
Hotel, New York City. 


APRIL 1950 


4-7 Nat'l hon of Corrosion Engi- 
neers, St. Louis. 


Raw Materials Conference, Neth- 

erlands Plaza Hotel, Cincinnati. 
19-21 American Society of Civil En- 

— spring meeting, Los An- 


23-26 American Ceramic Society, 
annual meeting, New York City. 
24-26 AMC Coal Convention, Neth- 
— Plaza Hotel, Cincinnati, 
io. 


DECEMBER 1950 
7-9 Electric Steel Con- 
ference, fron and Steel Div., 
Penn, Pittsburgh. 
APRIL 1951 
and Blast Furnace, 


A 
F. 
H. Wilson on intergranular part- 
ing of 70:30 brass. 
14 El Paso Metals Section, AIME. 
2 Chicago Section, AIME. Ladies 
Night. J. P. Skinner on “Syn- 
10-12 Open Hearth Conference, and 
Blast Furnace, Coke Oven and 
ing. 
8-10 Seventh Annual Conference, 
ae Electric Furnace Steel Commit- 
meeting, Pioneer Hotel, Tucson. 
15 Gulf Coast Section, AIME. 
15 Washington, D. C., Section, Coke Oven and Row Materials, 
AIME, Conference, Iron and Steel 
16 Southwest Texas Section, AIME. sion, Statler Hotel, Cleveland. 
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mapping of the Grassy quadrangle 
south of Sunnyside, Utah. Headquar- 
ters are in the Federal Bidg., Salt 
Lake City. The report of the Mount 
Gunnison quadrangle, in Colorado, is 
being processed for publication. 


Robert B. Johnston, formerly a stu- 
dent at the Otago School of Mines, is 
a mining engineer for the General 
Mining and Agency Co. in Kuala 
Lumpur, Malaya. 


Jesse C. Johnson has been appointed 
to the newly established post of dep- 
uty manager, AEC Raw Materials 
Operations Office, Washington. He 
had been assistant manager in charge 
of domestic production. He will assist 
Manager John K. Gustafson in ad- 
ministering the entire AEC program 
for the acquisition and production of 
all raw materials including uranium, 
used in the national atomic energy 
program. F. H. MacPherson, former 
manager of the Polaris-Taku Mining 
Co. in Vancouver, B. C., has been ap- 
pointed manager of the AEC Raw 
Materials Office in Grand Junction, 
Colo. 


Helene Klein, formerly on the staff of 
ME, is now in Paris. When last heard 
from, she was vacationing in Italy, 
but intended to return to Paris in the 
fall to find a job. 


Keith Kunze has taken the job of mill 
superintendent of the Central Eureka 
Foundry Co., Sutter Creek, Calif. He 
had been mill foreman for the Resur- 
rection Mining Co. 


Eric J. Langevad has resigned as ex- 
ploration engineer for the Electrolytic 
Zinc Co. of Australasia to accept the 
post of section manager for Kenya 
Consolidated Goldfields, Kitere, Kenya 
Colony, British East Africa. 


Herbert H. Lauer, plant manager of 
the Glens Falls Portland Cement Co. 
for the past 6% years, resigned that 
post on Sept. 30 to go into consulting 
engineering with headquarters in the 
Land Title Bidg., Philadelphia. Mr. 
Lauer has had over thirty years of 


abroad. 


Company’s New York office. 


T. H. McClelland returned to Colom- 
bia on Oct. 14 after a five month vaca- 
of field manager for Asnazu 
Dredging Ltd., at Asnazu. 


J. B. McKay 


J. B. McKay can be reached in care 
of Campbell Red Lake Mines, Balmer- 
town, Ont. He arrived there last 
March, getting in on the start-up of 
a 65-ton fluid-type roaster. Since the 
fluid-type roasters are not far beyond 
the developrnent stage, he finds it 
most fascinating and when all the 
roasting plant problems are ironed 
out, there will still be plenty of work 
left on the metallurgy, since this may 
well be the most complex flow sheet 
of any gold mill anywhere. 


Ken Merklin has been transferred to 
Hibbing, Minn., as Mesabi range sales 
representative for the Western Ma- 
chinery Co. Galen de Longchamps re- 
cently resigned as manager of the 
Hibbing office to move to California. 


George F. Meyer, Jr., is with the en- 
gineering division of the Empire Zinc 
Co., Hanover, N. Mex. 


Robert A. Mitchell, with the RFC, has 
been transferred from Washington, 


Have You Done It? 


Have you remembered last 
month’s request for up-to-date 
information for the 1950 Direc- 
tory? Have you done anything 
about it? 

If you have a new address, a 
new company affiliation, a new 
job, please advise us. Your Di- 
rectory listing will be the same 
as it was in the 1948 edition if 
you haven’t brought headquar- 
ters up to date. And if and when 
you change that address, please 
include your previous address 
and Branch—Metals, Mining, or 
Petroleum—afilliation. 


D. C., to Los Angeles. His address 
there is 949 Mullen Ave. 


Crispin has resigned as pres- 
ident of Oglebay, Norton and Co. He 
is chairman of the board. 


Khem W. Palmer, Jr., is working for 
the Bethlehem Collieries Corp. of 
Johnstown, Pa. 


William ©. Peters, formerly a geolo- 
gist with the Empire Zinc Division of 
the New Jersey Zinc Co., is now on 


mine worker for Blackwater Mines 
Ltd., Waiuta, New Zealand. 


Victor J. Pittson, formerly on the en- 
gineering staff of the Howe Sound 
Exploration Co., Snow Lake division, 
is now with Madsen Red Lake Gold 
Mines Ltd., Madsen, Ont. 


Morton E. Pratt, Jr., became metal- 
lurgist at the Round Mountain Gold 
Dredging Corp., Round Mountain, 
Nev., on Oct. 1. He had been research 
engineer for Yuba Consolidated Gold 
Fields. 


David C. Minton, Jr, 


David C. Minton, Jr., assistant to the 
director of Battelle Memorial Insti- 
tute, has been made executive in 
charge of sponsor relations and proj- 
ects development, acting as laison 
between Battelle and industrial and 
governmental sponsors conducting re- 
search at the Institute. He has been 
with Battelle since 1941, except for a 
period during the war when he was in 
Washington with the war metallurgy 
committee of the National Academy 
of Science and National Research 
Council and the National Defense Re- 
search Committee of the Office of 
Scientific Research and Development. 


Walter R. Ziebell is an instructor at 
the University of Miami in the de- 
partment of geology, teaching min- 
eralogy, economic geology, historical 
and physical geology. 


the faculty of Idaho State College as 
an instructor in geology. His home 
address is 201 Campus Drive, Poca- 
tello. 
Bruce R. Pickering is an underground 
cement and industrial plant design, 
construction, operation, and manage- 
ment experience both at home and 
8S. H. Lorain, who has been chief of 
the Albany division mining branch of 
the Bureau of Mines, has transferred 
to the Alaska siation of the Bureau 
at Juneau. 
Frank E. Love, who has been in 
Alaska for the U. S. Smelting Refin- 
ing and Mining Co., has returned to 
the States and is living in Boulder 
City, Nev. 
R. J. Mechin, manager of the Edwards 
Division at Balamt, N. Y., of the St. 
Joseph Lead Co., has moved to the : 
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—In the Metals Branch — 


Charles R. Cook, dr., is working as 
research metallurgist for the Tita- 
nium Division of the National Lead 
Co. at South Amboy, N. J. His mail 
goes to Box 284A, RFD 1, Metuchen, 
N. J. 


Gerrit De Vries recently moved to 
California where he is employed as a 
metallurgist with the Naval Ordnance 
Test Station in Pasadena. His home 
address is 1618 Brycedale Ave., 
Duarte, Calif. 


R. S. French and W. T. Toussaint, 
both with the Bridgeport Brass Co., 
received Master of Engineering de- 
grees from Yale last June. 


John E. Fries, Jr., is with the na- 
tional bearing division of the Ameri- 
can Brake Shoe Co., Meadville, Pa. 


A. F. Gallistel, Jr., has left the Min- 
neapolis Honeywell Co., where he was 
a design engineer, to become chief en- 
gineer for the Perfection Mfg. Co., 
Minneapolis, Minn. 


Paul Gordon is assistant professor of 
physical metallurgy in the depart- 
ment of metallurgical engineering at 
the Illinois Institute of Technology, 
Chicago. 


James C. Hartley 


James C. Hartley has been appointed 
a staff executive of Winchester Re- 
peating Arms Co., a division of Olin 
Industries, Inc., of New Haven, Conn. 
He will handle special assignments 
for the regional manager. Mr. Hart- 
ley was vice-president and general 
manager of Barium Steel and Forge, 
Inc., and had his own metallurgical 
consulting office in New York City. 


Earl A. Hasemeyer is employed as a 
metallurgical engineer by the West- 
ern Cartridge Co., East Alton, Ill. 


L. E. Householder transferred from 
the McCook plant as chief plant 
metallurgist to the main office of the 
Reynolds Metals Co., Richmond, Va., 
as assistant chief metallurgist. 


Robert R. Kupfer has finished work 
for his B.S. degree in metallurgy at 
Montana School of Mines and is study- 
ing for his master’s degree in mineral 
dressing. His address is 1221 W. 
Porphyry St., Apt. 609, Butte. 


Paul D. Merica 


Paul D. Merica, executive vice-presi- 
dent of the International Nickel Co. 
of Canada, was elected a director of 
the Babcock & Wilcox Co. on Sept. 22. 


Gilbert M. Leigh became research 
engineer for the Colgate-Palmolive- 
Peat Co., Jersey City, N. J., on Sept. 1. 


Cc. R. Lillie, having recently com- 
pleted three years of graduate work 
at Carnegie Tech, has taken the post 
of technical aide to the committee on 
ship steel of the National Research 
Council, Washington. 


W. M. Mahan returned to his former 
headquarters at the Bureau of Mines 
sponge iron plant, Laramie, Wyo., 
after a six month transfer to the 
Bureau’s Salt Lake City Station. The 
Laramie plant is in standby condition 
with plans for the future indefinite. 


W. E. Mahin, recently appointed di- 
rector of research at the Armour Re- 
search Foundation, has been made a 
member of the National Research 
Council for a three-year period. He 
will represent the ASM. 


John D. Mitilineos graduated from 
the Colorado School of Mines last 
June and since then has been a metal- 
lurgical engineer with the American 
Platinum Works, Newark, N. J. 


Frank C. Moran became ten- 
dent of smelting for Mount Isa Mines 
Ltd., Mount Isa, Queensland, Aus- 
tralia, on June 1. 


F. D. L. Noakes recently gave up his 
post as lecturer in metallurgy at the 
Royal School of Mines, London, to 
take up a new job as refinery metal- 
lurgist with the Rhodesia Copper Re- 
fineries Ltd., N’kana, Northern Rho- 
desia. - 
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Edward P. Quick has been em 

as a practice engineer in the blast 
furnace department of the Wheeling 
Steel Corp., Steubenville, Ohio, since 
graduating from Penn State last June. 


W. Spencer Reid is manager of the 
Utah Department of the American 
Smelting and Refining Co., Selby, 
Calif., succeeding R. D. Bradford, who 
is now general manager. 


Gene D. Selmanoff received his M.S. 
degree in metallurgy at the Univer- 
sity of Minnesota last July. Since 
then he has been working for the In- 
stitute for the Study of Metals at the 
University of Chicago. 


DuRay Smith resigned from the Union 
Spring and Mfg. Co., New Kensing- 
ton, Pa., on June 1, to live in Phoenix, 
Ariz., near his small citrus grove. His 
search for “that place in the sun” 
has taken him to 3030 N. 7th St., 
Phoenix. 


Morty Schussler 


Morty Schussler is working at the 
gaseous diffusion plant of the Carbide 
and Carbon Chemical Corp., Oak 
Ridge, Tenn., as a metallurgist in the 
metallurgy division. He was with the 
Caterpillar Tractor Co. 


Hubert C. Smith, chief metallurgist 
of the Great Lakes Steel Corp., has 
been made assistant vice-president in 
charge of metallurgical control. This 
new post was created in recognition 
of the increased responsibilities for 
production quality accompanying the 
plant’s expansion program. 

Harry H. Stout, Jr., has been made 
assistant director for contract ad- 
ministration for the Franklin Insti- 
tute, Philadelphia. After service in 
the Army, which he left with the rank 
of Lieutenant Colonel in the Ordnance 
Department, in 1946 he became di- 
rector of the new projects division of 
the Franklin Institute Laboratories 
for Research and Development. 


William R. Toeplitz, who is vice-presi- 


dent in charge of engineering re- 
search for the Bound Brook Oil-Less 
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Bearing Co., has been elected to the 
Company’s board of directors. 


Alexander R. Troiano, formerly on the 
staff at Notre Dame, is professor of 
physical metallurgy at Case Institute 
of Technology, Cleveland, Ohio. 


Roy Erwin Swift 


Roy Erwin Swift, formerly of the 
faculty of the school of chemical and 
metallurgical engineering of Purdue, 
was awarded the degree of doctor of 
engineering by Yale in June. He has 
joined the faculty of the Mackay 
School of Mines at Reno to teach min- 
ing and metallurgy. 


R. J. Turney can be reached at Mount 
Isa Mines, Ltd., Mount Isa, Queens- 
land, Australia. 


Ferdinand L. Vogel, Jr., is working 
for the American Smelting and Re- 
fining Co., Barber, N. J., as a research 
metallurgist. His permanent address 
is 59 Freneau Ave., Matawan, N. J. 


R. U. Volterra has set up and com- 
pleted the plant of the Cia. Alberto 
Molho Metales Preciosos in Buenos 
Aires and is back with the Metals and 
Controls Corp., Attleboro, Mass., in 
charge of refining operations. 


Edward M. Wallace has formed a 
company, the Wallace Mfg. Co. in 
West Springfield, Mass., for the pur- 
pose of manufacturing and selling 
hand shears and allied products. 


John P. Warner has completed his 
period at Kerr-Addison Gold Mines 
Ltd. under the Ontario Mining As- 
sociation’s postgraduate scheme and 
now has a permanent post with Fal- 
conbridge Nickel Mines Ltd. as a 
junior engineer in the metallurgical 
department. 


Jonathan M. Whitmer has been work- 
ing at the International Nickel Co. 
research laboratory, Bayonne, N. J., 
since his graduation from the Univer- 
sity of Kentucky. 


William F. Zerbe is vice-president in 
charge of operations, a newly created 


post of the Central Iron and Steel Co., 
Harrisburg, Pa., subsidiary of Barium 
Steel. He had been general manager 
of operations. 


—lIn Petroleum Circles — 


Walter K. Arbuckle has a job with 
the British American Oil Producing 
Co. as a petroleum engineer trainee. 
He receives mail at P. O. Box 65, 
Taft, Texas. 


Robert M. Beatty is manager of the 
geological division of the American 
Republics Corp. at Houston, Texas. 


Stanley A. Bloch is a special instruc- 
tor in petroleum engineering at the 
University of Oklahoma, Norman. 


Chester U. Burk is a mechanical en- 
gineer in the Oklahoma-Kansas divi- 
sion of the Continental Oil Co., Ponca 
City, Okla. 


Robert H. Burns, formerly with the 
Knowlton Engineering Co., is an in- 
dependent consultant on petroleum 
development and production in Okla- 
homa City, Okla. 


d. BR. Chestnolvick is with the Con- 
tinental Oil Co., Fair Bidg., Fort 
Worth, Texas. 


Arthur E. Creamer has the job of 
petroleum engineer trainee with the 
Gulf Oil Corp. production division. 
His mail goes to 1308 2nd St., Rosen- 
berg, Texas. 


L. Dean, Jr., is a junior engineer with 
the Pantepec Oil Co., El Roble Office, 
Apartado 888, Caracas, Venezuela. 


Gustav Egloff, director of research 
for the Universal Oil Products Co., 
Chicago, has been elected president of 
the Western Society of Engineers. 


H. B. Fuqua has changed his work 
and address from the Gulf Oil Corp., 
Houston, to the Texas Pacific Coal 
and Oil Co., Fort Worth 1, Texas. 


Page O. Greene is working as an en- 
gineer for the General American Oil 
Co. of Texas in Odessa. 


John W. Gregg is an assistant pro- 
fessor at the University of Alberta, 
Edmonton, Alta. 


Brooks Hall has been transferred to 
Billings, Mont., to help open a new 
office for the Stanolind Oil and Gas 
Co. there. 


J. M. Hansell has transferred to Cal- 
gary, Alta., as chief geologist for the 
Canadian division of the Sun Oil Co. 


Bob T. H. Hulsey is a member of the 
petroleum department of the Chase 
National Bank, New York City. 


J. B. Jones has transferred from 
Corpus Christi to San Antonio, Texas, 


to open a new office for the Halli- 
burton Oil Well Cementing Co. 


Jd. Pat Kidd, after graduation from 
the University of Oklahoma last Janu- 
ary, began working for the Delta 
Drilling Co. He can be reached in 
care of the Company, Box 2012, Tyler, 
Texas. 


Joseph L. Krieg recently graduated 
from Texas Tech and is now employed 
by the Transcontinental Gas Pipe Line 
Corp. as a progress engineer. 


R. A. Legeron has been transferred 
by the Schlumberger Well Surveying 
Corp. from Houston to Calgary, Alta., 
where he will be Canada area man- 


J. J. Zorichak 


J. J. Zorichak resumed the chairman- 
ship of the Rangely Engineering Com- 
mittee on July 15, after a year with 
the API Dallas office. During the war 
he served with the PAW, and prior to 
that was with Stanolind in Tulsa. 


K. G. Mackenzie, assistant to vice- 
president of The Texas Co., was 
awarded a certificate of appreciation 
by the API at a dinner of the group’s 
refining division in Houston. 


Mahlon F. Manville is employed by 
the Sinclair Oil and Gas Co. He had 
worked for that company while at- 
tending L.S.U., from which he gradu- 
ated last June. 


Thomas J. McCroden received his 
Master of Science degree in geology 
at Stanford in September and took 
employment as a geologist in the ex- 
ploration department of the Standard 
Oil Co. of California, San Francisco. 


John A. McCutchin can now be ad- 
dressed in care of the Bay Petroleum 
Corp., 308 8th Ave. W., Calgary, Alta. 


John R. McKay is now addressed at 
the British American Oil Co., 209 6th 
Ave. W., Calgary, Alta. 


dim W. Mims, who graduated from 
Texas A&M in June, is now employed 
as a field engineer with the North 
Basin Pools Engineering Committee 
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of Midland, Texas. His present resi- 
dence is Denver City, Texas. 


James D. Murdoch, Jr., is development 
and production engineer for Major 
Distributors Ltd., Edmonton, Alta. 


Oscar C. Person is with the Magnolia 
Petroleum Co. at Lake Charles, La., 
as a petroleum engineer trainee. ; 


George K. Peters, after 

from the University of Pittsburgh 
with a B.S. in petroleum engineering 
in June, was employed by the Hono- 
lulu Oil Corp. in Taft, Calif., as an 
engineer in training. 


L. Merrill Rasmussen can be reached 
at Box 11, Seminole, Okla. He is a 
student engineer with the Gulf Oil 
Corp. 


R. J. Schneider is working with the 
Hughes Tool Co. in the Rocky Moun- 
tain division, stationed at Vernal, 
Utah. He is field man in northwest 
Colorado and northern Utah. 


Robert R. Shaffer, who recently gradu- 
ated from the University of Southern 
California after earning his B.S. de- 
gree in petroleum engineering, is em- 
ployed by the Stanolind Oil and Gas 
Co. in Levelland, Texas. 


Robert C. Shields is working for The 
Texas Co., 1115 Milburn, Odessa, 
Texas, as a petroleum engineer 
trainee. 


Warren A. Sinsheimer, Jr., has the 
job of petroleum engineer with De- 
Golyer & MacNaughton, consulting 
petroleum engineers of Dallas. 


S. Anthony Stanin received a B.S. 
degree in geology from the University 
of Utah in June and took employment 
with the Phillips Petroleum Co. He is 
at present a trainee with a seismo- 
graph unit in Wyoming, where he is 
addressed in care of the Company, 
Box 422, Lander. 


Paul D. Torrey became president of 
Lynes, Inc., a little over a year ago 
and has gradually discontinued his 
consulting work. Lynes, Inc., is en- 
gaged in the design and development 
of new tools for selective chemical 
treatment of oil and gas wells, and 
for the precise control of the injec- 
tion and production of fluids from 
wells. He devotes a good deal of his 
time to the application of the Com- 
pany’s equipment to gas-oil ratio con- 
_trol, for the exclusion of water, and 
in secondary recovery and pressure 
maintenance operations. A new office 
and plant was recently opened at 
7042 Long Drive, Houston. 


William J. Turner is working in Dal- 
las, Texas, as a junior engineer with 
the Atlantic Refining Co. 


Harold G. Vanhorn received a M.S. 
degree from Texas A&M in Septem- 
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ber. He is employed by the Shell Oil 
Co. as a junior exploitation engineer 
in the New Orleans area. 

Richard H. Widmyer is a petroleum 
engineer trainee with The Texas Co. 
at New Iberia, La. 


Trevor G. Williams is assistant pro- 
duction engineer for the Anglo-Iran- 
ian Oil Co., Abadan, 8. Iran. 


Obituaries 


H. Norton Johnson 


H. Norton Johnson (Member 1919), 
a geologist who had worked in New 
Zealand and the Philippines as well 
as in the States, died July 26 at his 
home in Santa Barbara, Calif. He 
was professor of geology at West- 
mont College at the time of his 
death and was considering an offer 
by the Afghanistan Government to 
head a department of geology and 
mining in a school that government 
plans to open. Dr. Johnson received 
degrees from Amherst, Columbia, and 
Harvard, the latter a doctorate in 
1932. He worked for Anaconda and 
the U. S. Forest Service and then, in 
1910, went to New Zealand to find a 
lost vein of gold. This venture was 
successful and he became general 
superintendent of the Consolidated 
Gold Fields of New Zealand. He re- 
turned to the States to work for 
Phelps Dodge, U. S. Smelting, Gen- 
eral Petroleum Corp., and the Metro- 
politan Water District, then went to 
the Philippines for the National De- 
velopment Co., returning in 1940. 


Charles Evans (Member 
1919), chief metallurgist for the 
Elliott Co., died May 13, 1949. Born 
at Glen Moore, Pa., in 1872, he studied 
at Dickinson College, University of 
Pennsylvania, and Harvard. For 
twenty years he taught school and 
then in 1918 switched to the indus- 
trial field as chief metallurgist of the 
Cyclops Steel Co. in Titusville, Pa. 
By 1936 he was vice-president of the 
Universal-Cyclops Steel Corp. 


Dwight Hugh Fortine (Member 1938), 
chief geologist for the California 
division of the Barnsdall Oil Co., died 
on Aug. 3. His death came at the age 
of 44 and followed the death of his 
wife Alice by two days. After receiv- 
ing his A.B. degree from Stanford in 
1926, he went to work for the Miley 
Exploration Co. as assistant petro- 
leum engineer. He spent three years 
in Venezuela as exploration geologist 
for the Caribbean Petroleum Co., re- 
turning to California in 1931 to enter 
the employ of the Barnsdall Oil Co. 


Thomas J. Barbour (Member 1897), 
consulting engineer of San Francisco, 
is dead. For many years he was presi- 
dent of the Barbour Chemical Works. 
In the 1920’s he opened a consulting 
office in San Francisco. 
Russell Johnson Parker 
AN APPRECIATION BY ANTON GRAY 

Russell Parker (Member 1944) died 
Sept. 9 in the crash of a Quebec Air- 
lines plane that took the lives of 
two other Kennecott officers. Russell 
Johnson Parker was born in Olney 
Springs, Colo., and received his edu- 
cation in mining engineering at 
the Colorado School of Mines, gradu- 
ating in 1919. Shortly after leaving 
the School of Mines, he went to the 
Belgian Congo. There he was engaged 
in diamond prospecting and produc- 
tion for the Foretminiere. 

About 1925, Mr. Parker became 
interested in the copper possibilities 
of Northern Rhodesia, about which 
very little was known at that time. 
He went to London, joined A. Chester 
Beatty in the Selection Trust, Ltd., 
and was associated with that group 
until he came to the United States in 
1940. While with the Selection Trust 
he examined for them the copper 
prospects of Rhodesia, and it is almost 
wholly due to his recognition of the 
possibilities of these deposits that 
led the Selection Trust to undertake 
the developments which resulted in 
the successful operations now known 
as the Roan-Antelope and Mufulira 
mines. 

Shortly before the war, Mr. Parker 


Necrology 


Date 
Elected Name Date of Death 
1937 Army Adams Aug. 20, 1949 


1940 Ralph M. Bowman June 18, 1949 
1946 George F.Campbell June 18, 1949 
1944 H. M. Faust Sept. 19, 1949 
1903 Herbert C.Greer August, 1948 
1919 H. Norton Johnson July 26, 1949 
1917 James D. Jones Unknown 
1930 J. H. G. Monypenny 1949 
1921 Sydney L. Palmer May 9, 1949 
1916 Rudolph Porter July 10, 1949 
1926 Arthur M. Robinson June 27,1948 
1938 Joseph M. Thiel July 16, 1949 
1937 Joseph A. Tennant Unknown 


1918 John E. Thomas Aug. 20, 1949 
1914 Arno S. Winther Unknown 
1918 Fred L. Wolf Sept. 27, 1949 
1936 Joseph C. Yob Feb. 18, 1949 
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Russell J. Parker 


was made director of the 
Consolidated African Selection Trust, 
and he left his position in 1940 to 
come to the Kennecott Copper Corp. 
as assistant to the president. In 1948 
he was made a vice-president of Ken- 
necott, and put in charge of the Cana- 
dian titanium development. 

Russell Parker’s achievements in 
his profession, as indicated in this 
very brief outline, were many, but 
his greatest achievements were not 
technical. In Africa, in London, in 
Colorado, and in New York all the 
people with whom he worked became 
and remained his friends. The greatest 
tribute that has been or can be paid 
him is the inquiry that has been made 
wherever he has worked, “When is 
Parker coming back?” 


Earl Tappan Stannard 
AN APPRECIATION BY C. T. ULRICH 


Earl Stannard (Member 1920) was 
killed Sept. 9 in the crash of a Quebec 
Airways plane. Earl Tappan Stan- 
nard was born in 1882 at Chittenango, 
N. Y. He attended the Sheffield Scien- 
tific School at Yale and graduated in 
1905 in the mining course. He then 
continued for one additional year in 
the graduate school. 


His first experience after leaving 
Yale was with ‘the Federal Lead Co. 
in Missouri. In 1911 he was employed 
by the Braden Copper Co. in Chile 
and for three years was genéral su- 
perintendent of concentrators and, as 
such, was in charge of both construc- 
tion and operation of the mills. 

In 1914 he left Chile for Alaska, 


subsequently manager of 
both the Kennecott and Latouche 
properties of the Kennecott Copper 
Corp., with general supervision over 
the railroad which served the mines 
at Kennecott. 

In 1926 he went to Seattle as gen- 
eral manager of the Kennecott prop- 
erties located in Alaska, of the Alaska 
Steamship Co., and of the Copper 
River and Northwestern Railway Co. 
In 1923 Mr. Stannard was made vice- 
president of the Kennecott Copper 
Corp. and in 1929 he moved to New 
York where he also became vice-presi- 
dent of Braden Copper Co. and of 
other subsidiaries. In May, 1933, Mr. 
Stannard was elected president of 
Kennecott and Braden and continued 
in these positions until the day of his 
death. He was also, for a number of 
years, a director of J. P. Morgan & 
Co. and the Johns-Manville Corp. 

In 1936 an honorary degree of Doc- 
tor of Engineering was conferred 
upon him by the Michigan College of 
Mining and Technology. In 1937 the 
King of Belgium named him a Com- 
mander of the Order de la Couronne. 

Endowed with a keen mind and 
sound business judgment, he was also 
possessed of the highest principles 
and a gracious and charming person- 
ality. A man of great energy and 
capacity for work, he gave unspar- 
ingly of his time and efforts. All these 
admirable qualities combined to make 
him a wise and effective leader of the 
Corporation and an outstanding per- 
sonality in the industry, not only in 
the United States and Chile, but 
throughout the world. 


Arthur D. Storke 
Arthur D. Storke 


AN APPRECIATION BY FRED SEARLS, JR. 


Arthur D. Storke died Sept. 9 in the 
Quebec Airways tragedy that took 
the lives of 22 other persons, including 
two of his colleagues, officers of the 
Kennecott Copper Corp. 

Arthur Storke was born at Auburn, 
N. Y., May 21, 1894. He attended 
Leland Stanford in 1913, and the Uni- 
versity of Colorado in 1914 and 1915. 

In 1916, he entered the employ of 
Climax Molybdenum and in 1917 be- 
came assistant superintendent. The 
rigors of the Climax location impaired 
his health and the American Metal 
Co., which even at this early date 
appreciated his character and ability, 
was glad to transfer him to Joplin as 
its local representative. 

In 1918, he enlisted in the 27th 
Engineers, an exceptional regiment 
of army troops formed, like the Brit- 
ish tunneling companies, for mine 
warfare and combat shelter construc- 
tion. 

On demobilization, Storke worked 
out of San Francisco as an indepen- 
dent engineer and, with Carl 0O. 
Lindberg and others, on the examina- 
tion and management of properties 
from Central America to Alaska until 
the end of 1925. In 1926, Climax hav- 
ing re-opened in 1925, he returned to 
that operation as general superinten- 
dent. There he not only made prompt 
improvement in the mining methods, 
but initiated development work that 
in 1927 led to the discovery of the 
present large orebody. In that year, 
he was again transferred to the Amer- 
ican Metal Co., and proceeded to 
Africa, as assistant to H. S. Munroe. 
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His confirmation of the favorable opin- 
ion of the Rhodesian copper belt in 
sedimentary rocks, held in early 1928 
by few American engineers, other 
than Parker, Sussman, and one or two 
more, insured participation by the 
American Metal Co. in the financing 
of Roan Antelope and the projects 
that later were included in Rhodesian 
Selection Trust. 

Storke’s part in bringing into pro- 
duction the Roan and Mufulira prop- 
erties during 1929 and the dark days 
that followed it, are well known to 
the mining fraternity on both sides of 
the Atlantic; but perhaps only the 
relatively few remaining American 
engineers, who were involved in these 
and the contemporaneous efforts at 
Rhokana, can fully realize the prob- 
lems—not only of mining methods 
and metallurgy, but also of native 
labor, personnel from three nations, 
colonial government relations, and 
distance from base, with which the 
early stages of these developments 
had to struggle. As D. D. Irwin writes, 
his success was “a tribute to person- 
ality, tact, all-around ability, and 
good judgment.” His energy and ca- 
pacity are evidenced by the fact that 
before these operations were in full 
swing, Storke also functioned as man- 
aging director of Selection Trust, con- 
trolling the management of the to- 
tally different operations of Trepca 
and Beatty’s alluvial diamond mines. 

Storke’s services to England, his 
adopted country, during the recent 
war will probably never be fully 
known for much of it was in Air 
Force intelligence; but it is fair to 
say that his work as mineral adviser 
to the Ministry of Supply was out- 
standing and, of itself, well merited 
his decoration as C.M.G. by the King 
in 1947 “for mining development in 
the Colonial Empire.” 

It is perhaps less generally known 
that Storke’s early recognition of the 
Possibilities of the O’okiep District 
and, particularly, his more recent vig- 
orous espousal of the purchase and 
unwatering of the Tsumeb property 
in South West Africa, had much to do 
with the success of these enterprises. 

However, this is an appreciation, 
not a biography. Kennecott has lost 
the services of a man who would have 
upheld its leadership and its tradi- 
tions, and carried them further; and 
as future services are worth most in 
the future, Kennecott has lost the 
most. But it is perhaps we in the 
Metal Company and Newmont, who 
‘have known Storke longer, who have 
been in the past, and recently, bene- 
ficiaries of his initiative, ability, and 
judgment, who have sat with him as 
directors and friends, and worked 
with him on common problems—it is 
perhaps we who will most miss his 
cheery smile and his quiet words of 
wisdom and good sense. God give him 
the rest he has earned. 


Arthur Michael Robinson (Member 
1926), mining consultant whose work 
had taken him all over the globe, died 
in England on June 27, 1948. He was 
born at Clitheroe, land, in 1892. 
The first World War interrupted his 
studies at the Royal School of Mines 
but he received his degree in 1920. 
His first mining job was in Ireland; 
then he returned to London to work 
for the Palmer Foundry and Engi- 
neering Co. and later for the “SG” 
Minerals Syndicate Ltd. In 1924 he 
went to Par Treves, France, as chief 
surveyor to the Mines de Villemagne. 
In the 1930’s he worked for Mount Isa 
Mines, New Guinea Goldfields and 
Gold Coast Banket Areas Ltd. and 
since then had done consulting work. 


Alfred Clark Stoddard (Member 
1917), chief mining engineer for the 
Inspiration Consolidated Copper Co., 
died on July 15. He joined the Inspi- 
ration staff in 1912 and worked for 
the Company until his death. Born 
at Denver in 1879, he received his 
M.E. degree from the Michigan Col- 
lege of Mines. He had worked for the 
O.D. Copper Mining and Smelting Co. 
and the New York and Honduras 
Rosario Mining Co. 


Joseph A. Tennant (Member 1937), 
president of the Tennant Co. of Hous- 
ton, is dead. After receiving his B.A. 
degree from the University of Texas 
and his S.B. degree from MIT, he be- 
came industrial engineer for the 
Rochester Railway and Light Co. 
After a year as consulting city engi- 
neer for Houston, he became presi- 
dent of the consulting engineering 
concern that bore his name. He was 
also vice-president of the Abercrombie 
Pump Co. and the Rio Grande Eastern 
Railway Co. 


Joseph Mathias Thiel (Member 1938), 
mining geologist, died at Joplin, Mo., 
on July 16, 1949, following several 
months’ illness. He was born in St. 
Paul, Minn., on March 3, 1899, and 
was a graduate of the University of 
Minnesota School of Geology. Practi- 
cally all of his professional career 
was spent in the Central States, first 
with the Wisconsin Geological Sur- 
vey, then for rearly ten years, begin- 
ning in 1920, with the Missouri Geo- 
logical Survey where he was in charge 
of its Joplin branch. He then worked 
with the U. S. Geological Survey for 
nearly two years. In 1935, Mr. Thiel 
joined the geological staff of George 
M. Fowler, Consulting Geologist, 
where he was employed continuously 
until his death. The excellence of Mr. 
Thiel’s work is attested in many maps 
and other data that were published 
by the Missouri Geological Survey 
and in thousands of his recorded ob- 
servations pertaining to the stratig- 
raphy of the Tri-State mining district. 
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John Elmer Thomas (Member 1918), 
widely known oil man and 

died Aug. 20 in Fort Worth, Texas. 
He had returned only recently from 
Italy where he investigated the oil 
reserve of the Po Valley for the Ital- 
ian Government. Mr. Thomas, a na- 
tive of Ohio, began his career, after 
graduating from the University of 
Chicago, with AS&R. He served as 
geologist for several oil companies 
and in 1917 went into consulting work. 
He was a member of the volunteer 
committee on petroleum economics 
for the Federal Oil Conservation 
Board and later was associate chief 
of the fuel section of the OPA. He 
also served as special assistant to the 
deputy petroleum co-ordinator. 


Charles Erb Wuensch 


AN APPRECIATION BY 
J. McGuirp 


Charles Erb Wuensch, familiarly 
known as “Erb” to his many and 
widely distributed friends throughout 
the Western mining world, died Aug. 
27 in San Francisco. In his 57 years 
he firmly established his ability as an 
inventor and an engineer. He was 
always eager to help anyone in need 
and his friendliness and generosity 
will be greatly missed by all who knew 
him. 
Mr. Wuensch received an E.M. de- 
gree from Colorado School of Mines 
in 1914 where he participated in ath- 
letics and showed early technical tal- 
ent. After two years’ experience with 
Empire Zinc, he went to Central 
America for a year on geological 
work. Subsequent engagements were 
with Thane Exploration Co., American 
Smelting & Refining, U. S. Smelting, 
and consulting work up to 1927. 

Locating then in Joplin, Mr. 
Wuensch became so interested in 
making the Missouri-Kansas Zinc 
Corp. a success that he developed the 
differential density (heavy media) 
sink float process that has since come 
into wide general use. 

The move from Joplin, Mo., to San 
Francisco was made about 1940. 
Since then, consulting work in mining 
and metallurgy in the United States, 
Mexico, and Central America took up 
part of his time. However, the pri- 
mary interest throughout the life of 
Mr. Wuensch was invention, which he 
pursued with tremendous energy along 
many lines. Besides the sink float 
process mentioned above which is at 
present his best known development, 
his inventive mind covered a wide 
range of ideas. He also contributed 
technical articles for publication to 
advance the development and general 
knowledge on many of the above sub- 
jects. 

The mining industry will miss his 
untiring energy and inventive enthu- 
siasm and his friends will miss even 
more the man himself, sociable, kindly 
and generous. 


Total AIME membership on Sept. 30, 1949, was 
4427 student Associates were 
enrol. 


ADMISSIONS COMMITTEE 
James L. Head, Chairman; Albert J. Phillips, 
Vice-Chairmon; George 8. Corless, T. B. Counsel- 
man, lvan A, Given, Robert L. Hallett, Richard 
D. Mollison, and John Sherman. 
itute members are urged to review this list 
as soon as the issue is received and immediately 


ARIZONA 

Ajo — PAPKE, KEITH GEORGE. 
(C/S—S-J). Assistant engineer, 
Phelps Dodge Corp. 

Ha WEN, JOHN WILLIAM. 
(C/S—S-J). Junior engineer, Kenne- 
cott Copper Corp. 

Morenci ALEXANDER, ALBERT 
LEONARD. (C/S—S-J). Assistant 
shift foremsen, Phelps Dodge Corp. 
Superior—PETERSON, ROY ERN- 
EST. (C/S—-S-J). Trainee, Magma 
Copper Co. 


ARKANSAS 

Malvern—ALLEN, ROBERT ALVA, 
JR. (J). Mineralogist, Baroid Sales 
Division, National Lead Co. 


instructor, Arkansas State College. 


CALIFORNIA 

Alhambra — ALLINDER, WILLIAM 
FREDERICK. (C/S—S-J). Petroleum 
engineer, Seaboard Oil Co. of Dela- 


ware. 
Altadena — SLATTERY, HARRY 
WILLIAM. (J). Engineer, Oil Prop- 
erties Consultants. 
Bakersfield—ARMBRUSTER, EARL 
AUGUST. (M). Division exploitation 
engineer, Shell Oil Co. BETHEL, 
FRANKLIN THOMAS. (C/S—S-J). 
Senior core analyst, Superior Oil Co. 
Bellflower — FULLERTON, HAL 
BRADFORD, JR. (C/S—S-J). Engi- 
neer in training, The Texas Co. 
Concord—VOGT, WILLIAM A. (M). 
Project engineer, Kaiser Engineering, 
Inc 


Hollywood—-RIEGLE, JOHN, JR. 
(M). Petroleum engineer, Southern 
California Gas Co. 

Long Beach—KEALER, RAYMOND 
CHESTER. (M). Self employed. 
VOGEL, LEE CHARLES. (J). Chem- 
ist. Oil Well Research, Inc. 


—GRANER, JESSE 
BLAINE. (C/S—S-J). Petroleum en- 
pact, Graner Oil Co. 

Francisco — WEBER, MARY 
oui: (J). Mining geologic aid, Cali- 
fornia Division of Mines. 

San Leandro — LAMBERT, EARL 
FREEMAN. (C/S—S-J). Assistant 
geologist, San Luis Mining Co. 

South Gate — EDSON, THOMAS 
FARRER. (M). Executive vice-presi- 
dent, A. R. Mass Chemical Co. 

Walnut Creek—BRUTON, WILLIAM 
CHARLTON. (AM). District sales 
manager, American Manganese Steel 


Proposed for Membership 


to wire the Secretary's Office, ht ~message 
collect, if objection is offered to admission 
of any epplicant. Details of the objection should 
low by air mail. The Institute desires to *, 
pool its privileges to every person to whom ‘t 
an be of service 7, does not Sesine to admit 
unless t ified. 


In the following list $C/ means ¢ of status; 
reinstatement; M, J, J Member: 
AM, Associate Member: tudent Associate; F, 


Junior Foreign Affiliate. 


Division, American Brake Shoe Co. 

Whittier—ATKINS, EARLE RICH- 
ARDSON, JR. (J.) Associate produc- 
tion engineer, Union Oil Co. of Cali- 
fornia. MONROE, REX. (C/S—J-M). 
District sales manager, refinery divi- 
sion, Sivyer Steel Co. PRES- 
TON, FLOYD W. (C/S—S-J). Assis- 
tant research engineer, California 


COLORADO 
Climax—-LEINON, CLYDE HENRY. 
(C/S—S-J). Engineer, Climax Molyb- 
denum Co. 
Denver—RITTER, ETIENNE AL- 
PHONSE. (R—M). Mining engineer, 
Cripple Creek Mines. 

ROBERTS, DAVID. (C/S 
Corps of 


NARAIN. (AM). Assistant geologist, 
Geological Survey of India. 
Ouray—HALLOCK, JOHN ROBERT. 
(C/S—S-J). Mill helper, Idarado Min- 
ing Co. TAYLOR, I. ROBERT. ee 
—S-J). Sampler, Idarado Mining Co 


CONNECTICUT 
Bridgeport—STEVENS, MARSHALL 
metallurgical engineer, General 

tric Co. 

Greenwich—STARR, H. DANFORTH. 
(AM). Assistant to president, Cerro 
de Pasco Copper Corp. 
Plymouth—TROUT, DELMAR EV- 
ERETT. Metallurgist, 
Scovill Mfg. Co. 

Stamford— WARK, CARLOS RICH- 
ARD. (C/S—J-M). Metallurgical en- 
gineer, American Cyanimid Co. 


DISTRICT OF COLUMBIA 
Washington —ONODA, KIYOKO. 
(C/S—S-J). Mineralogist, U. S. Geo- 
logical Survey. 

FLORIDA 

Plant City-—-CATHCART, JAMES 
BACHELDER. (C/S—J-M). Geolo- 
gist, project chief, Florida phosphate, 
U. 8S. Geological Survey. 


GEORGIA 
Gainesville —- CASTLEBERRY, 
DOUGLAS. (C/S—S-J). 

IDAHO 

Kellogg—-LOMAS, RAYMOND ED- 
WARD. (M). Mine superintendent, 
Sunset Minerals, Inc. 

ILLINOIS 

Alton—HASEMEYER, EARL AL- 


BERT. (C/S — S-J). Metallurgist, 
Western Cartridge Co. 
Chicago—ELLIS, JOSEPH MAT- 
THEW. (C/S—S-J). Equipment test 
engineer, Ingersoll-Rand Co. FREY, 
E. LEE, JR. (C/S—S-J). Plant metal- 
lurgist, micro-cast division, Austenal 
Laboratories. GLASSER, JULIAN. 
(M). Research metallurgist, Armour 
Research Foundation. HEIKKINEN, 
LILIAN MAY. (C/S—S-J). Labora- 
technician, Institute for the 
Study of Metals, University of Chi- 


»FRAN- 
. (css — S8-J). 
Metallurgist, Combustion Engineer- 
ing-Superheater, Inc. 
Elmhurst—FOOTE, FRANK G. (C/S 
—J-M). Division director, Argonne 
National Laboratory. 
Galena—DALE, CLAUDE OLIVER. 
(C/S—J-M). Mining engineer, Eagle 
Picher Mining and Smelting Co. 


INDIANA 


Bloomington — BARUA, VICTOR 
FELIX. (J). Assistant geologist, 
Ground Hog unit, American Smelting 
and Refining Co. 

Crown Point — GORSKI, RICHARD 
ALFRED. (C/S—S-J). Foreman re- 
lief trainee, Carnegie-Illinois Steel 


Corp. 

East Chicago— , DONALD 
J. (J). Mill trainee, Inland Steel Co. 
Gary —-MICKELSON, CEDRIC 
GROPPER. (C/S—J-M). Research 
metallurgist, American Steel Foun- 


dries. 
Hammond—MORTON, RAYMOND 
LEWIS. (C/S—S-J). Staff assistant, 
blast furnace, Wisconsin Steel Works, 
International Harvester Co. 

lis — SHERWOOD, SAM- 
UEL FERGUSON. (AM). Assistant 
to the president, Central Indiana 


WEAVER. (M). 
Central Indiana Coal Co. and Sher- 
wood-Templeton Co. 


-Whiting—-_BAUMANN, GEORGE M. 


(C/S—J-M). Assistant to the man- 
ager, Federated Metals division, 
American Smelting and Refining Co. 


IOWA 
Fort Dodge—HARVEY, ALFRED 8. 
(C/S—S-J). Chief of party, Glenn H. 
Miller. 


KANSAS 
Eureka—HAUGH, WENDELL JOE. 
(M). District engineer, Tidewater 
Associated Oil Co. 
Great Bend—TERRY, LOUIS LY- 
MAN. (R, C/S—S-M). Electric pilot 
engineer, Dowell Incorporated. 
Holyrood HARRY, EDWARD 
BROOKE, JR. (C/S—S-J). Engineer 
trainee, Sohio Petroleum Co. 
Hutchinson—-COSHOW, ROBERT G. 
engineer, 


(C/S—S-J). Core drill supervisor, 
Continental Oil Co. 

Wichita — DICKEY, LEONARD 
CLAUDE. (C/S—S8S-M).. Petroleum 
engineer, U. S. Air Force. SPRING- 
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cago. 
Research Corp. 
State College — KEETON, JOHN $ 
RICHARD. (C/S—S-J). Engineering 
ee Golden — SINHA, BINDESHWARI 

Coal Co. 
Linton —-DUKES, WILLIAM 
c 

e 

) 
e 
). 
s, 
Pp 
of Montrose—WHITLOCK, REGINALD 
RAY. (C/S—S-J). 
at 
t, ‘ 
Skelly Oil Co. 
Sunflower — CASSIDA, WALTER. 
1% 
y 


KENTUCKY 
, THEODORE 
EUGENE. (C/S—J-M) 


LOUISIANA 

Grand Isle — TRUBY, LESTER 
GEORGE, JR. (C/S—S-J). Junior 
Humble Oil and 


ng 
Jefferson Parrish— HANSEN, 
CHRISTIAN ANDREAS, JR. (J). 
Junior petroleum Humble 
Oil and 
Lafa: BURTON WIL- 
SON. (M). Division engineer, Halli- 
burton Oil Well Cementing Co. 
Monroe—BROWN, KERMIT EARL. 
(C/S—S-J). Junior petroleum engi- 
neer, Stanolind Oil and Gas Co. 
—CRAIG, WILLIAM 

LAIRD. (C/S—J-M). Production en- 
gineer, Arkansas Louisiana Gas Co. 
FOWLER, HENRY FLOREY. — 

—J-M). Chief zone geologist, Gulf 
Refining Co. 
MARYLAND 
Sparrows Point—STOTT, CHARLES 
T. (C/S—J-M). Test engineer, Beth- 
lehem Steel Co. 
University Park —PANEK, LOUIS 
ANTHONY. (C/S—J-M). Roof con- 
trol research engineer, Bureau of 


MASSACHUSETTS 
Belmont—OBERG, FRED NELSON. 
(C/S—J-M). Research engineer, Divi- 


president, Presmet Corp. 
MICHIGAN 
Dearborn—THOMAS, JOHN MAR- 


ION. (C/S—S-J). Metallurgical engi- 
neer, Hoskins Mfg. Co. 
Detroit—PRAKKEN 


(C/8 — S-J). 
Corp. 


MORRIS VERNE. 
(C/S—J-M). Assistant concentration 
engineer, Oliver Iron Mining Co. 
Hibbing—SUDASNA, PISOOT. (c/s 
—8-J). Mining engineer, Hibbing- 
ao district, Oliver Iron Mining 
INEY, FRED W. 


Minneapolis—DeMO 
(J). Instructor, University of Minne- 
sota. 


DALL. (M). Section leader, Minne- 
sota Mining and Mfg. Co. 
(c/s—J M). Industrial engineer, 
ter-State Iron Co. 

Winona—BROM, LEO JOHN (C/s— 
at Metallurgist, Brom Machine 


MISSOURI 
Annapolis—SUTTON, GLEN WOOD. 


NETH CHARLES. (J). Surveyor, St. 
Joseph Lead Co. 
Desloge — HARTER, WARREN 


FRANCIS. (C ). Surveyor, St. 

Joseph Lead Co. 

Flat River — SORKIN, JEROME 
(C/S—S-J). Surveyor, 


Fulton—ANDERSON, GEORGE Mc- 
CRAE. (C/S—S-J). Mining engineer, 
Harbison-Walker Refractories Co. 
Kirkwood — FASER, JACK FRED. 
(R, C/S—S-J). Sales engineer, In- 
rsoll-Rand Co. 
erland—-MOULTON, BERNARR 
GAMMILL. (R, Sales en- 


/S—S r, Baroid Sales 
Division, National Lead Co. 
Rivermines —-McHENRY, L. 
CHARLES. (C/S — S-J). Engineer, 
Tennessee , Iron and Railroad 
Co. WAGNER, RICHARD EDWIN. 
_— Geologist, St. Joseph Lead 


DONALD FOR- 
REST. (C/S—S-J). 

S.. Louis—GEHLSEN, 

(M). Sales manager, Joy Mfg. Co. 

UINN, JOSEPH S. (C/S 

—S-J). Engineer in training, Allis- 

Chalmers Mfg. Co. 

Webster Groves — GOSEN, JOHN 

WILLIAM. (C/S—S-J). 


MONTANA 

Butte—SIMPKINS, GEORGE ROB- 
ERT. (C/S—S-J). Assistant mining 
ad Anaconda Copper Mining 


Out Bank—LADD, J. BERTRAM. 
(C/S—S-J). Petroleum engineer 
trainee, The Texas Co. 

Great Falls—-ALF, ALFRED IM- 
MANUEL. (R, C/S—JA-M). Superin- 
tendent, zinc electrolyzing and cad- 


tendent of zine plant, Anaconda Cop- 
per Mining Co. JACKSON, MERYL 
ARTHUR. (M). Chief chemist, Ana- 
conda Copper Mining Co. SMITH, 
JAMES FRANCIS. (R, 
Assistant superintendent, copper re- 

fineries, Anaconda Copper Mining Co. 
WEVER. GUY THOMAS. (M). Su- 
perintendent of indium and rare ma- 
terials department, Anaconda Cop- 


NEVADA 
Reno—WELLS, ROBERT LEWEL- 
LYN. (J). 
Searchlicht-—-MOORE, FRANK 


CHARLES. (C/S—S-J). Engineer, 
Searchlight Homestake Mining Co. 


NEW JERSEY 

Franklin — ANTONIDES, LLOYD 
EARL. (C/S—S-J). Level boss, New 
Jersey Zinc Co. 

Newark — ROSTOSKY, ANDREW, 
JR. (C/S—J-M). District manager, 
Mechanization, Inc. 
Rahway—MILLER, MARTIN STAN- 
LEY. (C/S—S-J). Research metallur- 
gist, Crucible Steel Ca. of America. 
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ROBERT KING. 
Petroleum engineer 
pag Magnolia Petroleum Co. 

—WHITE, 


Eunice—J 
(C/S —8-J). 


ATHINGTON. 
(R, Chief engineer, 
American Smelting and Co. 
Vanadium — FLEISHER, GEORGE 
GORDON. (R, C/S—S-AM). Engi- 
neer, American Smelting and Refin- 


Mining Co. HARDIE, BYRON SID- 
NEY. (C/S—J-M). Geologist, Ground 
Hog Unit, American Smelting and 
Refining Co. PURVIS, DONALD 
RUSSELL. (C/S—J-M). Mine super- 
intendent, American Smelting and 
Refining Co. 


NEW YORK 
Balmat—CAREY, DON WILLIAM. 
(C/S—S-J). Mine captain, St. Joseph 


— FRANK, LEONARD. 


Congers 

GUY. (C/S—J-M). Assistant superin- 
tendent, New York Trap Rock Corp. 
Garden City — BRAZEAU, WIL- 
LOUGHBY FRANCIS. (M). Presi- 
dent, International Selling Corp. and 
Intsel Metals Corp. 

Larchmont — COULTER, HAROLD 
BOYD. (M). Chief mechanical engi- 


ELL. (AM). a purchasing 
4 Phelps Dodge Corp. 
ork. KELLOGG, HERBERT 


HUMPHREY. (C/S—J-M). Assistant 
professor of mineral engineering. Co- 
lumbia University. KENDALL, ERN- 
EST GEORGE. (C/S—S-J). Instruc- 
tor, Polytechnic Institute of Brook- 
lyn. McAULIFFE, HENRY EU- 
GENE, JR. (C/S—S-J). Petroleum 
engineer, Socony-Vacuum Oil Co. 
Scarsdale-—_KENT, JAMES, KEN- 
NETH. (M). Patent counsel, Ameri- 
can Smelting and Refining Co. 


OHIO 

Barnesville — EDGAR, ROBERT 
LOWELL. (M). Manager of sales, 
Watt Car and Wheel Co. 
Cleveland—HAMILTON, GAIL 
BYRON, JR. (C/S—S-J). Steel foun- 
dry engineer, General Electric Co. 


(M). Research 
Memorial Institute. 

Lorain— JOHNSTON, THOMAS 
GEORGE, JR. (C/S—S-J). Junior 
metallurgist, National Tube Co. KET- 
TERER. EDWARD FERDINAND. 
(C/S—J-M). Assistant chief metal- 
lurgist. National Tube Co. 

New Philadelphia — EDWARDS, 
PAUL KENNETH. (C/S—S-J). En- 

Allis-Chalmers 


in training, 
‘Mfg. Co. 


Boris 


(J). Industrial engineer, Tennessee NEW MEXICO 
Coal, Iron and Railroad Co. Albuquerque—-BRADISH, BEVERLY 
B. (C/S—J-M). District geologist, 
Skelly Oil Co. 
Carisbad—GALE, CARLOS. (C/S— 
AM-M). Granular plant foreman, 
ing Cc. GERWELS, RICHARD 
PAUL. (C/S—J-M). Head mine engi- 
neer, U. S. Smelting Refining and 
Lead Co. 
Broly 
Mines. (C/S—S-J). 
sion of Industrial Co-operation, MIT. 
Westboro—JOHNSON, CARL GUN- 
NARD. (M). Associate professor, 
Worcester Polytechnic Institute; vice- 
neer, The Dorr Co. | 
Manhasset — LEE, PERCY GOOD- 
Plant metallurgist, 
Pontiac —HEID, WILLIAM KEN- mium departments, Anaconda Cop- 
NEDY. (C/S—S-J). Foreman, Pon- per Mining Co. GRAHAM, THOMAS 
tiac division, General Motors Corp. ; 
Ypsilanti — RAYNOR, CLARENCE 
LeROY. (C/S—J-M). Metallurgical 
supervisor, Hoskins Mfg. Co. : 
ashwauk—VIANT. MEI 
ROY. (C/S—S-M). Mine gist, Martin Oll Co. 


on 


St. Clairsville — GIBSON, OSCAR 
CLYDE. (M). Mine superintendent, 
Hanna Coal Co. PRUDENT, NOR- 
MAN 


Wellington —-ANNEY, FRANKLIN 
WILLIAM. (C/S—S-J). Junior metal- 
lurgist, National Tube Co. 

Worthington — FRAZIER, ROBERT 
HARRISON. (C/S—J-M). Research 
engineer, Battelle Memorial Institute. 
Youngstown — DeHETRE, JOHN 
PHILIP. (C/S—J-M). Manager, oil 
country tubular sales, Youngstown 
Sheet and Tube Co. HOLSTEIN, ED- 
GAR RALPH. (C/S—J-M). General 
foreman, Carnegie-Illinois Steel Corp. 


OKLAHOMA 


Bartlesville —- FENTRESS, GEORGE 
H. (C/S—S-J). Technical trainee in 


geology (seismic), Phillips Petroleum 
Co. 


Drumright —- PHELPS, WARREN 
DONALD. (C/S—S-J). Petroleum 
engineer, Magnolia Petroleum Co. 
Henryetta—MORGAN, JACK AL- 
LEN. (C/S—S-J). Junior petroleum 
engineer, Sun Oil Co. 
Nowata —-BUCKWALTER, FRED- 
ERICK CLARK. (C/S—J-AM). Pro- 
duction foreman, Shell Oil Co. 
Tulsa —-BLYNN, RALPH G. (M). 
Petroleum engineer, Stanolind Oil & 
Gas Co. SCHOENECK, WILLIAM 
EDWARD. (C/S—J-AM). Vice-presi- 
dent of production and engineering, 
British-American Oil Producing Co. 


OREGON 


Medford — INGLE, HUGH COCH- 
RANE, JR. (C/S—S-J). Surveyor, 
Hugh C. Ingle, Engineering Office. 

Roseburg—OSBORNE, JAMES GIL- 


(M). Me 
ager, Vulcan Crucible Steel Co. 
Bethlehem—GAULT, HUGH RICH- 
ARD. (C/S—J-M). Associate pro- 
fessor of geology, Lehigh University. 
Bradford — PAYNTER, WARREN 
THOMAS. (C/S—S-J). Assistant pe- 
troleum engineer, South Penn Oil Co. 
California — CONRAD, OLEN EU- 
GENE. (C/S—S-J). Time study ob- 
server, Vesta Shannopin coal divi- 
sion, Jones and Laughlin 
Indiana—GRAY, ALLEN 


JR. (C/S—S-J). Trainee, Rochester 
Co. M 


Turnpike Commission. 
Lebanon DONALD, DOUGLAS 


metallurgist, Oil Well Supply Co. 
HUBBARD, 


HER, RICHARD 
KEISER. (C/S—S-J). Technical rep- 
resentative, explosives division, 
American ad Co. HOGG, 
GORDON AUBREY. (M). Petroleum 
engineer, Kuwait Oil Co. STEWART, 
JOHN MORGAN. (AM). Vice-presi- 
dent, Hickman Williams & Co. 

Tarentum—KOH, P. K. (C -M). 
Research engineer, Allegheny-Lud- 
lum Steel . SHUMAKER, MUR- 
RAY BYRON. (Cc/s—S-J ). Research 
metallurgist, Aluminum Co. of Amer- 


Verona — STEWART, J. WARREN. 
(C/S—J-AM). Product 
Homestead works, Carnegie-Illinois 

Steel Corp. 

Wilkes-Barre — ASH, RICHARD 
LAWRENCE. (C/S—J-M). Sales rep- 
resentative, Atlas Powder Co. 


SOUTH DAKOTA 

Belle Fourche —ELSLEY, BYRON 

COOPER. (C/S—J-M). Assistant su- 
rintendent, bentonite properties, 

ro d Sales Division, National Lead 


Amarillo—WISHNICK, JOHN HAR- 
RISON. (C/S—S-J). Vice-president, 
oil and gas division, Witco Carbon 
Co. 


Bellaire—CRAMER, ALAN CAMP- 
BELL. (M). Assistant manager, Guif 
Coast Division, Baroid Sales Division, 
National. Lead Co. 

Borger—GARWOOD, GEORGE LY- 
MAN. (C/S—J-M). Engineer, Phillips 


Dalias— CRAM. EDWARD 
CHARLES. (M). Regional geologist, 
Magnolia Petroleum Co. HOLOGA, 
DANIEL CASIMIR. (J). en- 
gineer, Atlantic Refining Co 

RICHARD BARKSDALE. (M). 
ing superintendent, Seaboard Oil Co. 
of Delaware. SANDERS, CHARLES 
HORACE. (M). Assistant southwest- 
ern district manager, Cooper Besse- 
mer Corp. SCHULTZ, FRANK AU- 
GUST. (C/S—J-M). Vice-president, 
Delhi Oil Corp. 
El TOM. (C/S— 
J-M). District petroleum engineer, 
The Texas Co. 

can Sme ting and Co. LEE, 
WILLIAM 


. MITCHELL, 
STERLING ROSS. (M). Consulting 
engineer, Lance and Mitchell. RIN- 
TELEN, JOSEPH CHARLES, JR. 
(M). Associate professor of metal- 


geologist, Texas Crude Co. 

Houston —-BARBOUR, WALTER 
BRUCE. (C/S—J-M). Petroleum en- 
gimeer, Second National Bank of 
Houston. BISSELL, HARRY J. (J). 
Associate petroleum engineer, Hum- 
ble Oil and Refining Co. BOWMAN, 
WAYNE FRANKLIN, JR. (J). Pe- 
troleum 


(C/S—J-M). Research res- 
ervoir engineer, Humble Oil and Re- 
fining Co. ENROTH, EDWARD 
LAWRENCE. (J). Head valuation 
ag The Texas Co. HOSS, ROBERT 
L. (C/S—J-M). Associate petroleum 
Humble Oil and Refining 
LEVINE, JOSEPH SAMUEL. 
(c/s Senior chemist, Shell Oil 
Co. ROSS, EDWIN (C/S—J-M). 
Division manager, Baash-Ross Tool 
Co. 


Midland — DENSON, BRYAN LES- 
LIE. (C/S—J-M). Petroleum engi- 
neer. Union Oil Co. of California. 
SMITH, ANGUS CARLYLE. (C/S— 
J-M). Superintendent, Baroid Sales 
Division, National Lead Co. 

Nocona—BARTON, RICHARD AL- 
VIN, JR. (C/S—S-J). Petroleum en- 


MUELLER, CARL 
BASSE. (C/S—J-M). Field engineer, 
Stanolind Oil and Gas Co. 


Perryton- VAUGHN, GEORGE ED- 


WARD, JR. (C/S—S-J). Assistant 
computer, The Texas Co. 
San Antonio—SCOTT, ARVIN FOR- 


REST. (M). District geologist, For- 
est Oil Corp. 

Talco—CROWDER, BERT E. (C/S— 
J-M). District petroleum engineer, 
Humble Oil and Refining Co: 
Tyler—SHEPHERD, JACK MON- 
ROE. (C/S—J-M). Supervising engi- 
neer, Humble Oil and Refining Co. 
Wink — LEACH, STEVEN JAMES. 
(M). District petroleum engineer, 
Humble Oil and Refining Co. 


UTAH 
Bingham—KASTELIC, ALBERT. 
(M). General drill and blast foreman, 
Kennecott Copper Corp. 
Garfield—-BECK, ALFRED EDWIN, 
JR. (C/S—S-J). Night superinten- 
dent, American Smelting and Refin- 
Co 


ing Co. 

Lark—TIBOLLA, JOSEPH. (C/S— 
S-J). Stope foreman, U. S. Smelting 
Refining and Mining Co. 

Midvale— ZAISER, DONALD 
DAVID. (R, C/S—J-M). Cost analy- 
sis , U. S. Smelting Refining 


neer, American Smelting and Refin- 


neer, Gulf Oil Corp. WEINER, 
CHARLES. (C/S—S-J). Partner and 
JAMES. (C/S—J-M). Foundry man- 
ager, Janney Cylinder Co. 
perintendent, deep mines, Hanna Coal 
Co. 
ica. ¢ 
Tower City —-BURKERT, DONALD 
een HENRY. (M). Mine superintendent, 
TEXAS Pampa— TRIPP, KARL ROBERT. 
Shell Oil Co. 
unt Petroleum Co. 
PENNSYLVANIA Corpus Christi_BROWN, CHARLES 
Beaver — BEEKEN, ALFRED D._ J., I. (C/S—S-J). Petroleum engi- 
ok- 
- 
RT : 
es, i 
IL 
un- 
NEY, DAVID W. (R, C/S—S-AM). by 
Cleaning plant foreman, Rochester 
olo- § and Pittsburgh Coal Co. 
Kingston—SEMKO, PAUL. (C/S— 
an ng 
elle Salt Lake City—BUSH, WILLIAM ‘ 
ing draftsman, U. S. Ordnance. 
AS UNN. (C/S—J-M). Chief engineer, MILLER, MALLORY LEVI. (AM). 
nior Annville Stone Co. District sales manager, Colorado ing 7 . 
ET- New Kensington—CLINE, CHARLES (R, C/S—J-M). Mining engineer, Bu- . 
ND. WILLIAM. (C/S—J-M). Research reau of Mines. 
stal- metallurgist, Aluminum Co. of Amer- Tooele—ELLERBECK, JOHN TUT- 5 
ica. STUMPF, HARRY C. (C/S-- TLE. (AM). General superintendent, ; 
DS, J-M). Research metallurgist, Alumi- Utah Lime and Stone Co. 4 
En- num Co. of America. lurgy, Texas Western College. ; 
ners Oil City — CURRENT, FARMER Fort Worth—GRANVILLE, EARN- VIRGINIA 
LEE. (R, C/S—S-M). Assistant chief EST BEVIL. (J). Petroleum engi- Fincastlo—-FRANTZ, ROBERT 
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LOUS. (C/S—S-J). Engineer, War- 


ner Collieries Co. 

ROSE, HARRY LOUIS. 
(C/S—S-J). General mine engineer, 
Standard Lime and Stone Co. 


WASHINGTON 

Bremerton—BEHRENS, ROBERT 
HOWARD. (C/S—J-M). Construction 
engineer, Giant Yellowknife Gold 


Mines, Ltd. 
Holden—PLIMPTON, GILBERT. 
(C/S—J-M). Research engi- 
neer, oe Sound Co 

blic — FERGUS, ANDREW 
JAMES. (C/S—J-M). Chief chemist, 
Knob Hill Mines. 
Seattle—CAMERON, ROBERT AL- 
LAN. (C/S—S-J). Engineer, Boeing 
Aircraft Co. PUTNAM, JACK TRE- 
MAINE. (AM). District sales man- 
ager, Permanente Products Co. 
Tacoma —._KROHA, ANTHONY 
JOHN. (C/S—S-J). Assistant super- 
intendent, American Smelting ea 
Refining Co. 


WEST VIRGINIA 
Beckley — AYTAMAN, SULEYMAN 
VEDAT. (C/S—4J-M). Transitman, 
Eastern Gas and Fuel Associates. 
Bluefield —GRAHAM, WILLIAM 
REES. (R, C/S—S-M). General man- 
ager, Pocahontas Land Corp. 
Helen—WHALEN, JERRY FRAN- 
. CIS. (C/S—S-J). Engineer, Eastern 
Gas and Fuel Associates. 
Holden—ZANOLLI, STELVIO WIL- 
LIAM. (J). Personnel director, Is- 
Coal Co 


land Creek 
Huntington WEAVER, CARLTON 
DAVIS. (C/S—S-J). Technical ser- 


vice representative, E. I. du Pont de 
Nemours and Co. 


WISCONSIN 

Beloit — POLLISH, LLOYD. (C/S — 
S-J). Engineer in training, Anaconda 
Copper Mining Co. 


AR 

THOMAS. (C/S—S-J). 

LaCrosse — GRONBECK, MARIUS 
PAASCHE. (C/S—S-J). 
Madison—-WOOLLARD, GEORGE P. 
(C/S—J-AM). Associate professor of 
geophysics, University of Wisconsin. 
Mt. Hope—MONROE, HARLEY Le- 
ROY. (C/S—S-J). Surveyor, St. Jo- 
seph Lead Co. 

Spooner —-LEONARD, EDWARD 


LIE. (C/S—J-M). Supervising engi- 
neer, metal economics branch, U. 8S. 
Bureau of Mines. 


BRITISH COLUMBIA 

Alice Arm—BEGUIN, ANDRE 

CHARLES. (C/S—S-J). Mill engi- 

neer, Torbrit Silver Mines. 

Britannia Beach—_F REY, JOHN 

DALLAS. (C/S—S-J). Miner, Britan- 

nia Mining and Smelting Co. 

Trail—- BERRY, HAROLD TOWN- 

SEND. (C/S—J-M). super- 

it, Con- 

Co. of 


intendent, zinc yoy 
solidated Mining and Sm: 
Canada. 


Vancouver — ADAMS, WILLIAM 
SINCLAIR. (C/S—S-J). Engineer, 
Torbrit Silver Mines. 


Santa Barbara — BIEBER, EDWIN 
DWAIN. Assistant chief 
engineer, Cia. Minera Asarco. 


HIDALGO 

Pachuca—-RANNEY, CHARLES 
RICHARD. (C/S—J-M). Owner and 
operator, Northern Leasing Co. 


SONORA 

Cananea——- TAYLOR, MELVIN 
HENRY. (M). Plant safety engi- 
— Cananea Consolidated Copper 


GUATEMALA 
Alto Verapaz—-NELSON, WILLIAM 
BLAIKIE. (C/S—J-M). Mining geol- 
ogist, Cia. Minera de Guatemala. 
HONDURAS 

pa — BARRETO, JUAN 
(C/S_J-M), Geologist and 
Cia. Minera Agua 


JOSE. 
vice-president, 
Fria. 


NICARAGUA 

Managua —- ANDERSON, DONALD 
LORRAINE. (C/S—J-M). Develop- 
ment superintendent, Empresa Mi- 
nera de Nicaragua. LONG, HARRY 
VINNELL. (C/S—J-M). General su- 
perintendent, Cia. Minera La India. 


BRAZIL 

Rio de Janeiro—OLIVEIRA, EVAN- 
DRO H. DE SOUZA. (C/S—S-J). As- 
sistant mining explosives engineer, 
Cia. Brasileira de Industrias Quimi- 
cas Duperial. 


CHILE 
Punta Arenas — PEDRALS, JUAN 
GILI. (C/S—S-J). Assistant engi- 


neer, Corporacion de Fomento. 

Santiago—-SWAYNE, WILLIAM 
HUSON. (C/S—J-M). Exploration 
— Anaconda Copper Mining 


COLOMBIA 
Bogota —- HENAO-LONDONO, DI- 
EGO. (C/S—S-J). Engineer geolo- 
gist. Servicio Geologico Nacional. 
PARSONS, HAROLD EWING. (C/S 
—J-M). Geologist, Socony-Vacuum 
Oil Co. of Colombia. TURNER, 
ALAN. (J). Petroleum engineer, Cia. 
de Petroleo oe de Colombia. 
Cucuta—BO WILLIAM GAR- 
LAND. Petroleum engi- 
neer, Columbian Petroleum Co. 


PERU 

Oroya—IPSEN, ARTHUR OVER- 
GAARD. (R, C/S—J-M). Ore dress- 
ing technician, Cerro de Pasco Cop- 
per Corp. 
Talara — KITTERMAN, JOSEPH 
WILLIAM. (C/S—J-M). Production 
engineer, International Petroleum Co. 


VENEZUELA 

Maracaibo — JUDGE, CHARLES 
GEORGE, JR. (J). Junior petroleum 
engineer, western production division, 
Mene Grande Oil Co. LOPEZ-CONDE, 
LUIS MANUEL. (M). Assistant chief 
engineer, Ministerio de Fomento, Gov- 
ernment of Venezuela. 


ENGLAND 

Newstead MIDDUP, CYRIL 
GEORGE. (AM). Group agent, New 
Beerbohm Coal Co. 
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Tampere—-MAIJALA, PAAVO 
VEIKKO. Superinten- 
or and manager, Outokumpu 


NORWAY 

Notodden—TORP, CARL EDWARD. 
(C/S—J-M). Superintendent, smelt- 
ing plant, Tinfos Jernverk. 


SWEDEN 
Degerfors—-ELVANDER, HANS 
IVAR. (C/S—S-M). Assistant to su- 
perintendent, Degerfors Jernverk. 
EGYPT 
Ramleh—CHICHMANIAN, YER- 
VANT. (M). Technical manager, 
Egyptian Copper Works. 
ETHIOPIA 
Diredawa — GRIBI, EDWARD AL- 
BERT, JR. (C/S—S-J). Junior geolo- 
gist, Sinclair Petroleum Co. 
NORTHERN RHODESIA 
Nkana—PEARCE, REX FRANCIS. 
(CS—-J-M). Assistant research metal- 
lurgist, Rhokana Corp. 
IRAQ 
Basrah—-BRADLEY, FRANCIS 
THOMAS. (M). Field engineer, Bas- 
rah Petroleum Co. 
TURKEY 
Ankara—COATS, SIMON FLOYD, 
JR. (C/S—S-M). Middle Eastern sales 
representative, Joy Mfg. Co. 
QUEENSLAND 
Mount Morgan—SHEIL, GLENIS- 
TER. (M). Assistant general man- 
ager, Mount Morgan, Ltd. 
TASMANIA 

—HALL, GRAHAM. (C/S— 


J-M). Chief geologist, Electrolytic 
Zine Co. of Australia. 
HAWAII 


Honolulu — BARRY, RICHARD 
CARLTON. (CS—S-J). Shipyard 
metallurgist, Pearl Harbor Naval 
Shipyard. 

NEW ZEALAND 

Balclutha —MUTCH, ALEXANDER 
RUSSELL. (C/S—S-J). Assistant ge- 
ologist, New Zealand Geological Sur- 
vey. 

PHILIPPINE ISLANDS ° 
Rizal— MELENDRES, MARIANO 
MEDINACELI. (C/S—J-M). Mining 
engineer, War Damage Commission. 
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Mining Potash Ores in 
Carishbad Area 
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By RUSSELL G. HAWORTH,* Member AIME 


Intreduction 


Three companies, United States 
Potash Company, Potash Company 
of America, and International Min- 
erals and Chemical Corporation, are 
now operating potash mines and re- 
fineries in the Carlsbad, New Mexico, 
area. The three mines are located 
approximately twenty miles east of 
Carlsbad. The deposits have been 
found ideal for mechanized mining 
methods. This summary has been 
compiled from information made avail- 
able by the three operating companies. 


Prospecting 


Since outcrops of potash are non- 
existent, prospecting is accomplished 
by drilling and coring of the salt 
section to establish the grade, thick- 
ness, and outline of the potash beds 
contained in the salt deposits. Infor- 
mation regarding the nature of the 
formations in the cover of 400 to 600 
ft thick over the salt and potash beds 
is also obtained from drill cuttings in 
the same operation. By proper inter- 
pretation of assembled data the best 
location for shafts may be determined. 

The overburden varies in character 
but consists in general of interbedded 
shales, sand, gravels, limestones, and 
anhydrite beds. Water, in unpleasant 
quantities, especially in the sands and 
limestones, often completes the geo- 
logic section. Some of the shafts in 
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the area have been sunk without undue 
difficulties, others have been delayed 
by flows of water. Most of the shafts 
are concreted from the surface to the 
salt section. Each of the three mines 
in the Carlsbad area has one shaft for 
hoisting ore and one for hoisting men 
and supplies. 


Mining Methods 


Information acquired from initial 
drilling and prospecting affected the 
choice of mining methods. Since the 
tabular, slightly rolling deposits were 
similar to coal seams, the room-and- 
pillar system used in coal mining was 
adopted by all the companies. Pillars 
have not been removed in any of the 
mines on a large scale. One company 
has conducted experimental robbing 
of pillars in one restricted area. Where 
it is known that overlying strata con- 
tain water in large amounts, it is not 
considered practical to risk flooding 
of the mines by removing pillars with- 
out fill. Some thought is now being 
directed toward development of eco- 
nomical methods of filling for pillar 
recovery. The problem is not identical 


El Paso Meeting, October 1948. 
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at the three mines and local conditions 
will govern the methods employed for 
eventual pillar recovery. The impor- 
tant point is that, with large reserves, 
it has not been necessary to resort 
to mining of pillars for adequate 
production. 

The ore deposits are laterally exten- 
sive but are irregular in shape and lie 
at a depth of 700 to 1100 ft below the 
surface. The major operations of all 
mines are on the same bed strati- 
graphically, except for the langbeinite 
level at International Minerals and 
Chemical Corporation. The deposits 
are apparently not connected and in 
many parts of the deposits being 
mined, “salt horses” or barren zones 
occur. From 400 to 700 ft of salt with 
minor beds of polyhalite and anhydrite 
lie immediately above the ore horizon. 
The ore differs from the salt only in 
the potassium chloride content and 
color due to small amounts of iron 
associated with the sylvite, giving the 
ore a somewhat mottled red and white 
cast. Thickness of the ore varies from 
5 to 14 ft. 

Rooms and break-throughs in the 
mines vary from 24 to 40 ft in width, 
the overlying salt forming an excellent 
roof and providing safe mining con- 
ditions. Almost no timber is used in 
any of the mines for roof support. 

Drilling is normally the first step 
in mining the face of a room. Electric 
motor driven auger drills are used in 
the area. Jack hammers were used to 
some extent when the mines were 
first opened but the ore is easily drilled 
if bits are sharp and the coal’ type 
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drills have been used for a number of 
years. Tungsten carbide tipped drill 
bits are being introduced now. This 
type of bit was first used by Inter- 
national Minerals and Chemical Corpo- 
ration to reduce drilling costs in the 
harder langbeinite (hydrated potas- 
sium-magnesium sulphate) ore which 
is being mined in one of the upper beds. 

Drilling patterns vary but are stand- 
ardized at each mine. Spacing of holes 
ranges from 36 to 48 in. on the points 
of the holes. Drilling speed is 28 in. per 
min during actual operation. 

The second step in face preparation 
is undercutting of the ore on or near 
the lower contact of the potash bearing 
bed. The first undercutter was intro- 
duced shortly after mining was begun 
in an attempt to reduce blasting costs. 
There are no major cleavage zones in 
the ore. The beds are a mass of small 
interlocked crystals with individual 
cleavages at varying angles. This pro- 
duces a firm, resilient and cohesive 
material which is much more difficult 
to break than might be expected. The 
additional free face provided by under- 
cutting reduces explosive costs and 
prevents “boot legging” of holes. 
Cutter bars are 9 ft in length and 
rounds from 8 to 814 ft in depth are 
broken. The resultant smooth floor is 
also advantageous for mechanical load- 
ing. Cutting speed is usually 6 in. per 
min across the face and 5 to 6 in. kerf 
is cut. Shortwall undercutters are used 
in all three mines. Tire and track 
mounted universal machines are used 
in addition to shortwall machines at 
Potash Company of America. 

After the face has been cut and 
drilled, the holes are loaded and shot 
with electric primers. Blasting circuits 
are provided for each section and 
blasting is done only at the cud of the 
shift. From 0.7 to 0.9 lb of low density 
explosive per ton is required to break 
the ore. 


LOADING AND HAULAGE 
EQUIPMENT 


Advances in loading and haulage 
equipment have been made throughout 
the history of potash mining in Carls- 
bad. Hand loading into cars was soon 
replaced by the dragline or scraper 
loader. If hand loading were used 
today to handle salt and ore moved 
underground, over 1000 men would 
be required for shoveling alone. Two 
or three drum hoists mounted on a 
track-type steel loading ramp scraped 
the ore from the face over the ramp 
into cars. Track-mounted loading ma- 
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chines were introduced in 1936 and 
the trackless mining equipment was 
introduced by International Minerals 
and Chemical Corp. in 1940. These 
mobile, caterpillar-mounted loading 
machines with shuttle cars now are 
used by all three companies for 
handling most of the ore. 

The loading unit is powered by one 
or more electric motors with a trailing 
cable and is mounted on a caterpillar- 
type truck. The loading head consists 
of a wide steel frame with a digging 
arm mounted on each side. The arms 
are driven by rotating plates and are 
pivoted on the frame. The arms dig 
into the pile of broken ore and sweep 
it on a chain conveyor in the center 
of the loading head. The chain con- 
veyor operates over a long tail boom 
and discharges the ore into a shuttle 
car. The shuttle car is equipped with a 
chain conveyor in the bed which moves 
the load back from the end of the car 
being loaded, to the discharge end. Two 
or more shuttle cars are used with each 
loading machine. While one car is 
hauling ore to the discharge point, 
others are being loaded, thus obtaining 
a larger capacity from the loading 
machine. Discharge of ore from the 
shuttle cars is normally made into 
elevating conveyors which discharge 
into mine cars on a track. Ramps are 
often used where shuttle cars dump 
directly into mine cars spotted below 
the ramp. The shuttle cars are open 
on one end and the operator, by 
pressing the proper button, can start 
the chain conveyor in the bed of the 
car which discharges the load out the 
open end. 

Shuttle cars range from 4}4 to 11-ton 
capacity. The smaller cars are battery- 
operated while the largest types are 
trolley-operated. Some of the latest 
models are cable reel type. Batteries 
are designed to operate for one shift. 
Two sets of batteries are required for 
each shuttle car, one set being charged 
during the shift, while the other is in 
use. 

Tracks are located at various in- 
tervals, usually parallel to the panel 
or working face. Maximum shuttle car 
haul varies from 500 to 1000 ft, depend- 
ing chiefly on the capacity of the 
shuttle car being used 

Workings are developed so that 
mining progresses up-grade, if possible. 
Miners have known for some time 
that it is easier to haul down hill than 
uphill. Shuttle cars are sensitive in this 
respect also, especially the battery- 
powered type. Although they will 


negotiate relatively steep grades, ij 
not practical te haul ore up 
grades except for short distances. — 
Locomotives: and.mmine ears ure off 


different types and sizes. Car capacity 


ranges from 4 6 tons. Locomotives) 
Trolley locomotives are im service at 
all the mines. Some combination bat- 
tery-trolley types are operating also, 


The ore is hauled te the shaft where 


it is dumped inte the skip pockets, 
Rotary dumps are ih service at two 
of the mines Wwhilé the other uses 


Granby type dumping over a 
grizzly. The is crushed to minus 
4 in. und here rotary dumps 
are used. ‘ 


VENTILATION | p 


Ventilation canals differ in detail 


at the three properties but all use two 
shafts, one downcast, one upcast with 
the intake air being restricted to 
haulage ways from which it is coursed 
through working sections and return 
airways to the upcast shaft. One or 
more fans are installed either under- 
ground or on the surface along the 
circuit. 
HOISTING 

Hoisting of ore is by skip. Con- 
nected horsepower on hoists ranges 
up to 1000. Skip capacity ranges from 
approximately 5 to 81!¢ tons and 
balanced hoisting is used in each case. 

All mine equipment is electrically 
operated and 220 volt alternating 
current and 250 volt direct current is 
used, the latter for trolley locomotives. 
For distribution to section trans- 
formers or motor-generator sets or 
rectifiers, 2300 volt alternating current 
is employed. 


Summary 


It may be noted that the operations 
and methods closely approximate those 
of coal mining due in large part to the 
flat beds. Nothing new has been devel- 
oped in this field underground except 
fer the adaptation of coal mining 
equipment to handling of the harder 
and heavier material. The surface 
plants would not appear familiar to the 
coal operator, however. Mining con- 
ditions in general are more favorable 
than most coal or hard rock mines. We 
are particularly fortunate in that 
respect. The mine superintendent's 
problem is no different here, though, 
from other mines—How to keep the 
bins from going empty. 
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A Simple Method for Making 
Stereoscopic Photographs and 
Micrographs 


By LOUIS MOYD,* Member AIME 


Introduction 


In the preparation of illustrations to 
accompany reports of investigations 
concerning particle shapes of various 
natural and manufactured materials 
proposed for use as fine aggretates in 
concrete structures, it was found that 
stereoscopic views of such materials 
presented the information much more 
effectively than the usual two-dimen- 
sional photographs. 

With the whole-hearted cooperation 
of the Photographic Section, a tech- 
nique was developed in the petro- 
graphic laboratory of the Concrete 
Research Division, U.S. Corps of Engi- 
neers, at Clinton, Miss., for simple and 
rapid preparation of paired stereoscopic 
photographs and micrographs. The 
method requires only equipment which 
is usually part of the general stock of 
any laboratory, and it is adaptable for 
all purposes in which three-dimensional 
views would be found superior to ordi- 
nary photographs. 


Stereoscopic Photographs 


Where the subject or subjects to be 
photographed are small but not of 
microscopic size, an ordinary camera 
having a ground-glass focusing screen is 
set up vertically over the field. The 
material to be photographed is placed 
on a card, the surface of which is suit- 
able as a background. The card is 
mounted so that it can be tilted about 
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FIG 1—Arrangement of equip- 


ment for taking paired stereo- 
scopic photographs. 


5° above and below the horizontal 
plane, on an axis that coincides with 
the north-south diameter of the view- 
ing screen. A simple way of achieving 
this is to mount the card on an object 
having a convex lower surface. In our 
laboratory, a watch-glass has been 
used, with plasticene as the mounting 
medium. The convex surface should 
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be mounted on a support having a 
round opening on top and a flat bot- 
tom. A roll of tape, a petri dish, a 
beaker, or any other piece of equip- 
ment having the proper shape to give 
stability to the setup will be satisfac- 
tory. The arrangement of the required 
equipment is shown in Fig 1. 

For the best results, the subject to be 
photographed should be mounted in 
the plane of the axis of rotation. To 
achieve this effect, the depth of the 
mass of plasticene between the back- 
ground and the watch-gless is varied 
so that when the watch-glass is tilted 
back and forth on the axis, the subject 
to be photographed does not appear to 
move back and forth across the viewing 
screen. A permanent piece of equip- 
ment, embodying an adjustable verti- 
cal screw, with lock-nuts, could be 
made for this purpose. 

The subject may be illuminated in 
any manner desired. It was found that 
the presence of shadows intensifies the 
effect of depth. In taking the photo- 
graphs, the concave surface is mounted 
so that one side of the background card 
is about 5° below the horizontal, while 
the axis remains in the horizontal 
plane. The subject is focused carefully 
on the ground glass and a picture is 
taken. The card is then tilted so that 
the opposite side is about 5° below the 
horizontal, while the axis stil] remains 
in the horizontal plane. The subject is 
again put in focus and another picture 
is taken. After both pictures are de- 
veloped and printed, they are placed 
side by side in the same orientation and 
examined with a stereoscopic viewer. If 
depressions appear where there ought 
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to be elevations, then the position of 
the pictures should be reversed. The 
finished pairs may be mounted together 
on cardboard, or the negatives may be 
trimmed and fastened together so that 
both views will appear on the same 
print. The paired photographs obtained 
by this method are equal in quality to 
those obtained by the use of special 
stereoscopic cameras or by use of any 
of the complex camera accessories made 
for the same purpose. Some of the com- 
mercially made accessories cannot be 
focused in the short distance required 
for the photography of small objects. 
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The procedure outlined above, in- 
volving rotation about an axis, may 
be modified for use with subjects too 
bulky for the small-scale equipment 
described. 


Stereoscopic Micrographs 


The same principle can be used for 
the preparation of stereoscopic photo- 
graphs of subjects of microscopic size, 
with the method modified to meet the 


requirements of micrography. Any 
microscope and microscope-camera at- 


tachment which can be used for taking 
ordinary micrographs can also be used 
for the taking of stereoscopic pairs, and 
the microscope-camera arrangement is 
not changed for this work. The lens 
system should he chosen on the basis 
of the greatest depth of focus possible 
for the size of the desired field. Where- 
ever the grain-size of the subject 
permitted, our laboratory used one 
“barrel” of a stereoscopic microscope, 
tilted upright, with a simple micro- 
scope-camera having a ground-glass 
focusing screen, thus insuring a maxi- 
mum size of field and depth of focus. It 
is obvious from the description of the 
equipment used for megascopic sub- 
jects, that a universal stage on the 
microscope would be ideal for mounting 
the subject for stereoscopic micro- 
graphs. However, if a universal stage 
is not available, a satisfactory substi- 
tute may be readily assembled from 
standard laboratory equipment. Here 
again, it is necessary to be able to ro- 
tate the mounted subject through a 
range of 5° above and below the hori- 
zontal, around an axis which remains 
horizontal and whose direction coin- 
cides with the north-south diameter of 
the viewing-screen of the camera. A 
laboratory ring-stand with assorted 
clamps will satisfy these requirements. 
The requirement that the subject be 
located in the plane of the axis of rota- 
tion can be satisfied by making some 
simple device for regulating the eleva- 
tion of the field. In our laboratory, a 
piece of copper tubing, bent as shown 
in Fig 2, was clamped into the ring- 
stand for this purpose. The end of the 
tubing was flattened, a hole was drilled 
through it, and a small nut was 
soldered on. A small, flat-topped bolt 
was threaded through the nut and a 
second nut was added to lock the unit. 
Specimen mounts were cemented to the 
top of the bolt. 

This simple equipment has proved 
adequate for the preparation of excel- 
lent, paired, stereoscopic micrographs. 
A typical pair of micrographs taken in 
this manner is shown in Fig 3. Modifi- 
cations and refinements of all the 
above-described equipment will readily 
suggest themselves to anyone who 
might be interested in taking stereo- 
scopic photographs by this method. 
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By N. S. WAGNER,* Member, and R. S. MASON,* Junior Member AIME 


Introduction 


The production of lightweight aggre- 
gates in Oregon is a new industry, and, 
like all new enterprises, it is suffering 
from growing pains characterized by 
numerous, small operations some of 
which flourish for a short time and 
then cease altogether. Normally all 
industrial mineral products are pro- 
duced in a highly competitive atmos- 
phere. At the present time this 
condition does not exist to a very 
marked degree in the state because as 
yet producers have not saturated the 
constantly expanding market. This 
paper has been prepared with the in- 
tention of outlining very briefly the 
current status of the various products 
now being used as lightweight aggre- 
gates in Oregon. The present picture 
will surely change, perhaps quite 
radically within even a short space of 
time. 


Lightweight Aggregates 
Used in the Nerthwest 


PUMICE 


Interest in Oregon pumice is not new. 
Deposits are abundant. Successful de- 
velopment, however, dates only from 
1946. During 1948 a total of nine 
operations was engaged in full or part- 
time production of aggregate. The 
postwar building boom and increased 
public consciousness regarding the 
value of insulation are the immediate 
reasons behind the current develop- 
ment. Just how firmly this production 
of pumice aggregate may be established 
is something which cannot be foretold 
at the present time. Much will depend 
upon how successfully the pumice ag- 
gregate construction already installed 
stands the test of time. Some fine 
pumice aggregate products have been 
made and it seems probable that be- 
cause of its unique properties a certain 
demand for pumice aggregate will 
continue in the future. Fire-proof, 
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rodent-proof, decay-resistant proper- 
ties supplement the lightness in weight 
and insulation properties of pumice 
aggregate products in rendering them 
particularly ideal for many types of 
construction. In addition there has 
been fabrication in the form of rein- 
forced fence posts, street markers, and 
similar products of a_ specialized- 
product nature and these are not to be 
overlooked in terms of future produc- 
tion. Also pertinent to how soundly 
pumice aggregate production is estab- 
lished will be possible future competi- 
tion with other lightweight aggregates. 
However, this situation will be gov- 
erned largely by competitive costs of 
production and marketing. 

For its present use, which is almost 
exclusively limited to the manufactur- 
ing of building blocks, the market for 
Oregon pumice aggregate has been 
extended from the mining area around 
Bend and Chemult to points as far 
distant as San Francisco and Seattle. 
Naturally enough the bulk of the 
production goes to the Portland and 
eastern Oregon consumers. Shipments 
are made by both rail and truck. 

Early in 1947 the State Department 
of Geology and Mineral Industries 
made a canvass of all pumice pro- 
ducers in the state. The production for 
1946 amounted to 26,614 cu yd and 
was valued at $43,649 at the plants. 
The United States Bureau of Mines 
estimates the production for 1947 as 
33,240 short tons valued at $111,380. 
This is roughly 65,000 cu yd. No data 
are available for the 1948 production 
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but it is understood to exceed that for 


The Oregon pumice occurrences 
originated largely from the eruption of 
Mount Mazama, the name of the for- 
merly active volcano and the location 
of Crater Lake. Other lesser volcanoes 
throughout the area contributed to the 
present occurrences, however, and it 
has been estimated by Moore! that the 
pumice deposits cover an area of some 
of Crater Lake between Bend and 
Klamath Falls and embraces the south- 
ern portion of Deschutes County, the 
northern part of Klamath County, and 
the northwest corner of Lake County. 
Thickness of the pumice ranges from 
thin skims to local thicknesses of as 
much as 30 to 40 ft. Fragment size also 
varies greatly. Any attempt to de- 
scribe the situation by giving screen 
analyses would be confusing because of 
the wide variations to be found in an 
area of this size. The picture can best 
be summed up by stating that places 
showing great variations in fragment 
size can be found if a search for ex- 
tremes is made. For mining purposes 
in connection with aggregate produc- 
tion, it can be stated that miles and 
miles of pumice exist in which the frag- 
ment sizes range from an inch or so 
downward. 

The usual color of the pumice is a 
light gray to off-white. A typical 
pumice analysis shows a silica content 
of about 69 pct, alumina 15 pet, and 
sodium oxide about 5 pct. Potash, 
lime, and water are the next three most 
abundant constituents, running just a 
little over 2 pet each. Iron oxides are 
fairly constant at 2.75 pet. Titanium, 
manganese, magnesium, and phos- 
phorus occur in amounts of less than 1 
pet. All of the foregoing substances are 
combined as a glass exhibiting cellular 
structure. The weight of crushed but 
otherwise pit-run (undried) pumice 
runs around 1100 lb per cu yd accord~ 
ing to figures furnished by various 
producers. The minimum and maxi- 
mum weights per cubic yard reported 
are 1050 and 1400 lb, respectively. The 
1400 lb per cu yd pumice contrasts 
with the pumice from most of the other 
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pits in that it is conspicuously wet 
when mined. No dry weight is avail- 
able for this or other varieties produced. 

Although lenses and interbeds of 
sedimentary clays and sands are pres- 
ent in many of the pumice accumula- 
tions, the chief impurity found in the 
pits is an extra-fine pink ash. This is 
not regarded as an impurity detri- 
mental in nature to the product. 
Rather it is deliberately added to the 
crushed coarse pumice if the percentage 
of natural fines is too low. The ash 
therefore constitutes an impurity only 
when it occurs in amounts sufficient 
to hamper mining. Many pits show no 
such ash. In those that do, it occurs 
chiefly as overburden. 

The production of pumice involves 
relatively simple pit and plant setups. 
The pumice area is traversed by both 
rail lines, the Southern Pacific in the 
Chemult area and the Great Northern 
at Bend, and good roads. The opera- 
tions are usually either within a few 
miles truck haul to the railroad or im- 
mediately adjacent to it. Delivery from 
the standpoint of access to shipping 
terminals is therefore not a problem, 
and the situation is further eased by 
the fact that much of the production is 
shipped directly to the consumer by 
truck. 

Mining is accomplished either by 
bulldozing to the plant bin, or by scoop- 
mobiles, and in one place by a highline. 
As processing consists merely of crush- 
ing and screening, the plants consist of 
nothing more than rolls and screens. 
Practice varies among operations but 
in general the pumice is screened to 
about a half inch maximum. The selling 
of a natural or blended aggregate 
ranging in mesh from fines to coarse has 
been attended by difficulties introduced 
by segregation of fines during trans- 
portation. The consumer has thus been 
faced with the problem of drawing a 
somewhat classified charge of aggregate 
from his stockpiles rather than the de- 
sired blend. This situation has given 
rise to consumer complaint in the past. 
At least one producer who also operates 
a block plant is putting out a sized 
product which is blended to the desired 
proportions at the block plant. It is 
understood that some consumers size 
the mixed aggregate delivered to them 
to their own specifications. Drying the 
pumice before shipment has been 
considered. 

No really permanent quarry and 
preparation installations exist at any 
of the pumice operations within the 
state. Perhaps the most striking feature 
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about the industry is the concentratjon 
of producers in the area around Bend 
which is many miles to the north of the 
vast pumice field lying northeast of 
Crater Lake. The Bend area pumice 
deposits are scattered, limited in size, 
and covered with an overburden rang- 
ing from 1 to 20 ft or more. Never- 
theless the proximity of the deposits 
to the cities of Bend and Redmond 
with their attendant services and 
supply of labor has proved to be an 
important factor. The Chemult area is 
more ideally situated than that at Bend 
from the standpoint of reserves, ease of 
mining, and proximity to two railroads. 
It is however in a very sparsely popu- 
lated area 55 miles from Bend. 


VOLCANIC CINDERS AND SCORIA 


Infrequent use has been made of 
volcanic cinders and scoria. There are 
several large deposits of these materials 
in the state but most of them are poorly 
located with respect to consumption 
points and nearness to either rail or 
road transportation. Cinders and scoria 
when used as an aggregate in building 
blocks produce a heavier and stronger 
unit than those made of pumice. 

Approximately the same specifica- 
tions hold true for cinders and scoria as 
they do for pumice with respect to par- 
ticle size. Color of the cinders ranges 
from red through brown to black. 


HAYDITE 


Haydite, an artificially expanded 
fossiliferous shale, is being produced in 
a small way at a plant about 40 miles 
northwest of Portland. Extensive beds 
of a fossiliferous, buff-colored shale 
occur in the area which is readily 
accessible to Portland and vicinity by 
highway and railroad. The expanded 
material is a brownish-red color and 
possesses a higher crushing strength 
than either pumice or scoria when used 
in precast concrete blocks. Haydite 
from this operation competes directly 
with pumice from central Oregon as an 
aggregate for lightweight building 
blocks in the Portland area. Higher 
processing costs of the haydite are off- 
set to some extent by a smaller trans- 
portation charge (to Willamette Valley 
area) and by the saving of cement in 
the manufacture of the product since 
the haydite is less porous than pumice. 

To be acceptable as a lightweight 
aggregate for concrete products, hay- 
dite must have a porous texture 
composed of myriads of tiny bubbles. 
Improper firing can produce coarse 


textured material having large voids, 
which both reduce the crushing strength 
and increase absorption of the cement 
mix. 

Northwest Aggregates is currently 
enlarging its rotary kiln at the quarry 
at Sunset Tunnel on the Wolf Creek 
Highway, about 40 miles northwest of 
Portland. The plant will resume opera- 
tion early in December and it is ex- 
pected to produce 200 yd of finished 
material per day. The plant will be 
operated on a 24 hr day, 7 days a week, 
with approximately 15 men per day 
being employed. Pit-run material is 
crushed to minus 114 in. before firing 
in the variable speed, 65-ft rotary oil- 
fired kiln. The expanded material is 
water cooled upon discharging and is 
then crushed and screened to the re- 
quired sizes. The enlarged plant will be 
equipped with various controls to regu- 
late feed, temperature, draft, and 
rotation of the kiln during the firing 
processes, the need for which was dem- 
onstrated in the first installation. 
Weight of the haydite crushed to minus 
4 in. averages about 1040 lb per cu yd, 
which produces a concrete block weigh- 
ing approximately 40 pct less than sand 
and gravel units and about 1 or 2 Ib 
lighter than pumice blocks. Crushing 
strength of the blocks can be varied 
by adjusting the amount of cement 
added to the mixture. Blocks with 
crushing strengths of from 2200 to 
3000 psi are being produced. North- 
west Aggregates will supply aggregate 
to Empire Building Materials Co., 
Portland, manufacturers of lightweight 
concrete blocks. Excess production will 
be available to the trade. Several 
monolithic concrete structures using 
haydite produced in the Northwest 
plant have been poured in the Portland 
area in the past few months. The mate- 
rial has been used as an aggregate for 
two poured roof slabs on large buildings 
with good success. Other uses for the 
material have included precast slabs 
for houses and burial vaults. Although 
haydite possesses a porous texture the 
porosity is formed by spherical, iso- 
lated bubbles rather than by tubes or 
voids. This condition reduces the ab- 
sorption of cement greatly and also 
helps reduce the density of the concrete. 


VOLCANIC TUFF 


There are several excellent deposits 
of readily accessible volcanic tuff in the 
state but no use is being made of the 
material at the present time. In the past 
sawed blocks of tuff were used to build 
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durable structures in both eastern and 
western Oregon. Although tuff has been 
proven to be a durable, lightweight 
building stone it has not as yet been 
used as an aggregate for precast or 
monolithic concrete products. 

Since volcanic tuff is composed 
mainly of pumice and volcanic ash, 
with minor amounts of clay and lumps 
of basaltic rocks, it offers no advantage 
over granular pumice, scoria, or cinders 
and possesses the further disadvantage 
of having to be crushed and sized be- 
fore being used. Several short-lived 
attempts to produce accurately sized, 
sawed blocks of tuff have been made 
from time to time. When freshly quar- 
tied the stone can be sawed and shaped 
with ease, but it becomes quite hard 
upon exposure to the air. The main 
difficulties that confront a would-be 
producer of sawed tuff blocks are: (1) 
high quarrying and dressing costs plus 
a comparatively large capital invest- 
ment for quarry preparation and stone 
sawing equipment, (2) relative inflexi- 
bility of operation from the standpoint 
of production of special sizes and 
shapes offered in precast units, (3) 
higher unit freight rates as compared 
to pumice, scoria, and cinders which 
take a lower rate because they are 
shipped in an unfinished state, (4) 
losses from damage suffered to finished 
blocks during handling, and (5) varia- 
tion in the crushing strength of indi- 
vidual blocks due to differences in 
composition and texture. Care in selec- 
tion of the rough stone would tend to 


eliminate this trouble but might re- . 


sult in the discarding of appreciable 
amounts of rough stone. On the other 
hand Oregon tuffs offer several positive 
advantages which place them in a bet- 
ter competitive position than the above 
disadvantages would at first seem to 
indicate. Tuff building stone possesses 
an inherent attractiveness of color, 
texture, and pattern that is largely 
lacking in precast units. A pleasing 
variety of contrasting stones can be 
readily secured by selecting material 
from different locations in the quarries. 
Cement apparently will be in short 
supply for some time to come, a factor 
favoring sawed blocks over precast 
units. Blocks of natural tuff should find 
a market in the construction of durable 
public buildings and private homes. 
PERLITE 

Perlite production in Oregon is pres- 
ently confined to the operation of 


Dantore Products Division of Dant and 
Russell, Inc., on the Deschutes River 


NOVEMBER 1949 


in southern Wasco County. Details of 
this operation have been adequately 
described in a paper read at the El 
Paso regional meeting of the AIME in 
October 1948 by Mr. Fred Gustafson,* 
resident mining engineer of the Dan- 
tore Division. An earlier report on the 
property was made by J. E. Allen.* 
Recently the company announced that 
it will move its processing plant from 
St. Helens to the mine and that an 
insulating, noncombustible accoustical 
tile plant would also be erected adja- 
cent to the beneficiation and expansion 
plants. Total cost of this construction 
has been stated to be one million dol- 
lars with completion date set for the 
summer of 1949. 


DIATOMITE 


Diatomite has been used for many 
years in the production of lightweight 
concretes and also for conditioning 
concrete mixtures for good insulation 
properties. No block manufacturers are 
now using diatomite in the state. 

Tonnage figures of diatomite used as 
a lightweight aggregate in Oregon are 
not available. Practically all produc- 
tion is from one quarry in Deschutes 
County. The material is produced 
at the quarry and is sold for a vari- 
ety of uses. Approximately one-eighth 
of all diatcmite produced in the 
United States is used as a lightweight 
aggregate. 


Summary and Conclusions 


The lightweight aggregate industry 
in the state is dominated by the vari- 
ous pumice producers in the Bend- 
Chemult area of central Oregon. These 
producers are essentially running a 
materials-handling business rather than 
a true mining and milling enterprise. 
Equipment is usually simple and the 
crushing and screening is accomplished 
with a minimum of capital outlay. 

Operators in the area near Bend are 
faced with the necessity of finding new 
pits from time to time since individual 
deposits have tended to be small or 
covered with overburden which varies 
greatly in thickness. In the Chemult 
area operators have an unlimited sup- 
ply of material to choose from which 
has little or no overburden but which 
at the same time is unprotected from 
surface moisture and, during the 
winter months, from freezing condi- 
tions, both of which tend to place the 
operators in & less advantageous posi- 
tion than those in the Bend area. 

The production of haydite is just 


being started but as it finds wide 
acceptance there would appear to be 
no obstacle to its continued production 
since unlimited deposits of suitable 
material are readily accessible. 

The production of tuff in the form of 
sawed blocks could offer direct com- 
petition to other lightweight aggre- 
gates provided several producticn 
difficulties could be ironed out. It is 
doubtful however if tuff blocks will 
ever find the same widespread accep- 
tance that other lightweight aggre- 
gates are currently enjoying. 

The use of expanded perlite and 
obsidian appears to have great promise. 
Whether perlite will be used widely as 
an aggregate in precast concrete blocks 
remains to be seen but its continued 
and expanding use as a lightweight plas- 
ter sand and in lightweight insulating 
wallboards seems practically assured. 

The use of diatomite in lightweight 
concrete is not new but will probably 
always be limited to a few specific 
applications. 

For the first time in the history of the 
Pacific Northwest the construction of 
wood frame buildings is slowly yielding 
to the inroads of lightweight con- 
crete structures utilizing either pre- 
cast units or monolithic construction. 
This change has been very gradual in 
the past but now appears to be 
accelerating. The change has been 
brought about by a number of factors, 
chief among them being the current 
searcity of wood for construction 
coupled with high heating costs for 
frame buildings and the desire on the 
part of many builders to erect more 
durable structures. 

At present the market for all of the 
lightweight materials appears to be 
unlimited but this condition will un- 
doubtedly change in time. Eventually 
the picture will be one of a few well- 
established, carefully run operations 
for each of the various products which 
have tailored their production to a 
market that has been fairly well 
defined but which will be increasing 
steadily for a number of years. 
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By CLAUDE P. HEINER,* Member AIME 


While the title of this paper em- 
braces the entire West Coast, the 
author, in the interest of simplification, 
has confined the discussion to- Cali- 
fornia—particularly the central section. 

California’s population has risen 45 
pet since 1940. Its electric require- 
ments have also increased, not only be- 
cause of the growth in industry and 
population but also because of the 
widespread tendency of all types of 
electric consumers to use more elec- 
tricity than ever before. The growth 
of California's electric utilities is shown 
by published data covering operations 
of three of its large systems and is 
given in Table 1. 


New Capacity Steam Driven 


In meeting these additional electric 
loads there has been a substantial in- 
crease in generation from fuel burning 
plants as shown by the published en- 
ergy statistics given in Table 2. 


Increased Fuel Oil 
Consumption 


A study of construction plans of the 
three electric utility systems named in 
Table 2 clearly shows that expected 
new electric loads are to be met, to a 
large extent, by new steam generating 
capacity as shown by Table 3. D. D. 
Smalley, Vice President of the Pacific 
Gas and Electric Co., in an address 
before the Pacific Coast Electrical 
Association in June 1948, stated that 
California utilities plan to meet new 
electric loads through greater use of 
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steam plants and that in 1951 approxi- 
mately 45 pct of the area’s electric 
production would be by steam as com- 
pared to 33.6 pct in 1946. He stated 
that if load growth develops as ex- 
pected and if the year 1952 is dry, 
thereby requiring high load factor 
steam operation, the Pacific Gas and 
Electric Co. would need the equivalent 
of nearly 25 million barrels of fuel oil. 

Federal Power Commission reports 
show that the energy input to the 
Pacific Gas and Electric Co. system 
was approximately one billion kilowatt- 
hours greater in 1947 than in 1946. 
They also show that the steam plant 
operating capacity factor in 1946 was 
approximately 35 pct; in 1947 it was 
72 pet due, probably, to the extreme 
drought. 

Table 3 shows that Pacific Gas and 
Electric Co. now has under construc- 
tion 327,000 kw of hydro capacity 
which, by 1950, will bring its total 
hydro generating capacity to 1,313,899 
kw. In addition to hydro capacity 
under construction that company also 
has 975,000 kw of steam generating 
capacity under construction, which by 
1951 will bring its total steam capacity 
to 1,560,834 kw. If it is assumed that 
this total steam electric capacity is 
operated at a capacity factor of 45 pct 
in 1951, over 6 billion kilowatt-hours 


San Francisco Meeting, February 
1949. 

TP 2692 F. Discussion of this paper 
(2 copies) may be sent to Transactions 
[AIME before Dec. 30, 1949. Manu- 
script received Jan. 28, 1949. 

* President, Utah Fuel Co., Salt 
Lake City, Utah. 


would be generated. If the load growth 
on the Pacific Gas and Electric system 
continues at the current rate of ap- 
proximately one billion kilowatt-hours 
per year and if it is assumed that 70 pet 
of this increase would be generated by 
steam (30 pct assumed to be generated 
by hydro facilities with average water 
conditions), the steam electric produc- 
tion in 1960 would amount to 12 billion 
kilowatt-hours, which would require 
fuel the equivalent of 24 million barrels 
of oil or 6 million tons of coal. 


Government Projects 
Inadequate 


Much has been written with respect 
to the plans of the Department of In- 
terior in regard to the installation of 
hydroelectric plants as a part of multi- 
purpose dams relating to reclamation, 
flood control, and power generation. An 
examination of the effect of such plans 
on the power supply for central and 
northern California is of interest. The 
Department of Interior now has five 
75,000 kw units at its Shasta hydro 
plant on the Sacramento River. It now 
appears that its three 25,000 kw unit 
Keswick hydro plant on the same river 
will be available during the winter of 
1949 to 1950. Its estimates show that 
in a dry year there is sufficient water 
for operation of Shasta units at an 
average load factor of 36 pct and 
Keswick units at a load factor of 41 pet. 
It is also giving consideration to the 
development of the Pine Flat and 
Haas hydroelectric plants on Kings 
River for generating capacities of 
45,000 kw each. The total installation 
of Government units in Central Valley 
and Kings River in California is rela- 
tively small when compared with the 
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fas\-growing electrical requirements of 
the area. 

Obviously the Department of In- 
terior recognizes the effect of drought 
on the output of these plants inasmuch 
as its plans include installation of a 
240,000 kw steam plant at Delta east 
of Berkeley and a 90,000 kw steam 
plant at Fresno. 


Mere Colerade Power 
Remote 


To supplement California's electric 
power supply, the Department of In- 
terior plans ultimate development of 
projects of considerable magnitude on 
the Green and Colorado rivers but 
these plants would be extremely ex- 
pensive and, inasmuch as they are very 
remote from the West Coast, the cost 
of transmission facilities would be 
great. Furthermore final division of 
Colorado river waters among the re- 
spective upper and lower basin states 
would be necessary, and because con- 
struction progress would depend on 
year to year appropriations by Con- 
gress, if the projects are approved, 
a number of years will be required, 
in the author’s opinion, before elec- 
tric energy will flow from these sources 
to California. 


Califernia Faces Oil-gas 
Importation 


For the past 25 years California has 
not only supplied all of its fuel oil 
requirements but those of other West 
Coast States and Arizona, Nevada, and 
to some extent Idaho, as well as a large 
portion of the requirements of China 
and Japan. California is now con- 
fronted with the importation of oil. 

It has for many years supplied its 
populace with large quantities of 
natural gas. However, during the past 
year the El Paso Natural Gas Co. con- 
structed a line from the west Texas 
field to Blythe, Calif., for the ultimate 
delivery of 305 million cubic feet per 
day to supplement southern California 
supply. To supplement the locally 
available dry natural gas supply from 
northern California fields the major 
natural gas company serving that area 
has under consideration the purchase 
of 100 million cubic feet of natural gas 
per day from southern California gas 
companies to be delivered through the 
El Paso line for the period ending 1953. 
In addition to this temporary arrange- 
ment the northern California gas 
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Table 1... Growth of Electric 


Utilities in California 
Electric 
Energy 
Kilowatt-hours 
Name of Utility 
Pacific Gas and Electric 
ade 4.7 |8.5 | 81 (7 yr) 
Southern California Edison 
cs 2.9 |5.6 | 93 (7 yr) 
Fiscal Year Ending 
June 30 


Name of Utility 


Table 3 . . . Comparison of Present Electric Generating Capacity with thet 
now under Construction 


Electric Generating Capacity, Kilowatts 


Installed in 1948 or Under 


System Tn Service at End of 1947 Construction at End 
of 1948 
Hydro Steam Hydro Steam 
Pacific Gas and Electric Co................ 986,899 585,834 327,000 975,000 
Sou California Edison Co............. 904,520¢ 396,000 35,000 255,000 
* Including 495,000 kw leased at Hoover Dam. 
> Including 495,000 kw leased at Hoover Dam. 
© Including 86,300 kw leased on “when as and if” basis from Southern Edison Co. 
Deport of Based of Water of Los Angeles, for 
fiscal year ending June 30, 1946. 
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1 1946, 
City of Los Angeles........ 1. 49)2.56) 72 (6 yr) 
* Delivered to customers’ meters. 
Table 2. . . Increase in Generation 
of Electric Energy 
Electric 
Kilowatt hours 
| In- 
1940) 1947) crease, 
Pct 
Pacific Gas and Electric Co. re 
From hydro plants... .... .|4.24|4.90 16 
From steam plants........|0.45)3.71 822 
Purchases from and net 
interchanges with other | 
32 
California Edison 
From owned steam plants. ./0.14/2. 1,715 
Purchases from and net : 
interchanges with other ‘ 
utilities. . 0.05}0.23 460 
Fiscal Year 
7 Ending June 30 
| In- 
1940/1946 
| __ | Pet 
City of Los Angeles a 
Los Angeles units at Hoover 
65 
From owned hydro plants. .|/0.25)0. 42 68 ‘ 
From owned and leased 
steam 333 
| 
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service company has entered into a 
preliminary agreement with the El 
Paso Natural Gas Co. for the purchase 
of 100 million cubic feet of natural gas 
per day for a term of 25 years, to be 
delivered at the California border near 
Needles and, at its option, to increase 
purchases up to 300 million cubic feet 
per day by 1954. It is understood that 
the El Paso company plans the con- 
struction of a new line from San Juan, 
N. M., to Needles, Calif. 

It is generally believed that during 
the greater part of the year natural gas 
transported into California will be used 
to meet the domestic and commercial 
requirements of the state’s fast-growing 
population and that little gas will be 
available for large industries. Because 
of the desire of natural gas distributors 
to reserve such fuel for domestic and 
commercial use it is believed that use 
of natural gas for electric power gen- 
eration, even on a dump basis, will 
likely decline. 


Fuel Oil Immediate Basic 
Fuel 


For the immediate future fuel oil 
likely will be used as a principal fuel 
for California steam electric generating 
plants and, because of the general in- 
crease in consumption of fuel oil in the 
United States, this oil may be supplied 
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SOURCE: US GEOLOGICAL SURVEY -AVERITT MAP 


FIG 1—Coal fields of the United States. 


indirectly from foreign sources such as 
South America and the Middle East. 
Consideration has been given to the 
exportation of west Texas crude to 
California via pipeline which would 
require that eastern seaboard markets, 
now supplied from Texas, be supplied 
from some other source, probably 
South America, at- such time as 
Arabian crude can meet the European 
crude market currently being supplied 
by South America. On the other hand 
much has been written during the past 
30 years concerning the rapidly de- 
clining fuel oil reserves of the United 
States. The available known reserves of 
crude oil at existing rates of consump- 
tion have for many years been variously 
estimated at from 15 to 30 years but it 
is understood that at this time proven 
oil reserves of the United States, at 
present rate of consumption, are 
greater than at any time during the 
past 25 years. However, it is likely that 
during the years to come domestic 
crude oil will come from deeper hori- 
zons which will necessitate increased 
development costs and higher recovery 
costs. 

Activities of the major oil companies 
and the Federal Government indicate 
cognizance of the fact that it will be 
necessary to find new sources for oil and 
gasoline within some foreseeable future 
time, as indicated by the following 
plans: 


1. Supplementing reserves with im- 
ports from recently discovered oil fields 
of South America and the Middle East. 

2. Use of synthetic conversion of 
gaseous fuel to liquid fuel. 

3. Research and construction of 
pilot plants to convert coal to gas and 
to synthesize this gas resulting in the 
manufacture of gasoline and fuel oil. 

4. Extraction of oil from western 
shales. 

5. Exploration for possible increased 
oil production from the continental 
shelves. 


Fuel Oil Prices May 
Increase 


Imports of fuel oil from foreign 
sources will likely increase the price of 


fuel oil. Greater consumption of gaso- 


line and diesel fuel and improvements 
in refining processes, resulting in much 
higher recovery of these commodities, 
will also tend to increase the price of 
fuel oil. 

While it is believed that the plan 
of suppiementing domestic fuel oil 
reserves with imports from South 
America and the Middle East may be 
economically feasible in a peacetime 
economy, it is very doubtful if it would 
be practical in case of national emer- 
gency. When consideration is given to 
the great demand for petroleum pro- 
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FIG 2—A portion of western coal fields in relation to the California market. 


ducts during the past war and the 
burden of such demands on the United 
States together with the present day 
accelerated use of oil for general pur- 
poses, it is believed that the availability 
of oil for the generation of electric 
power in California would be some- 
what precarious in event of war. 

In discussing the use of oil and 
natural gas for generation of electric 
power in California it is interesting to 
note the opinions of electric utility 
managements operating in north cen- 
tral Texas in connection with the 
design of steam electric generating 
plants. The vast reserves of crude oil 
and natural gas in Texas are well 
known and for years natural gas has 
been the principal fuel for the genera- 
tion of electric power in that state with 
oil as an adjunct for use during ex- 
tremely cold weather or emergencies. 
Plants of major utilities in north cen- 
tral Texas are now being designed for 
ultimate conversion to coal, because it 
is the opinion of managements of those 
utilities that within the useful life of 
the plants, natural gas for the genera- 
tion of electric power will become un- 
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available due to exhaustion or be made 
unavailable for industrial purposes by 
state legislative action. In the event of 
such legislative action it is believed 
that the state would likely curtail out- 
of-state shipment of gas prior to im- 
posing restrictions as to use within its 
own boundaries. 

It is understood that California 
utilities are now constructing steam 
plants for possible ultimate conversion 
to solid fuel. 


Ample Ceal Reserves 
Available 


Fortunately, with the decline in oil 
reserves within the foreseeable future, 
the United States has vast solid fuel 
reserves. The accompanying map, Fig 
1, shows the location and the general 
quality of available coal reserves 
within the United States. It will be 
noted that a large portion of these 
reserves is in the western states and 
Fig 2 is an enlargement of this latter 
area to show the relationship of coal 
reserves of southwestern Wyoming, 


western Colorado, Utah, and north- 
western New Mexico to possible Cali- 
fornia markets. This map shows the 
location of coal of known and doubtful 
commercial value. It also shows the 
quality of the coal. Coals from this 
region are of excellent quality as is 
indicated by analyses of typical sam- 
ples from the more important fields 
given in Table 4. Moisture, ash, and 
sulphur contents of the bituminous 
coals are low and the heat value on an 
“as received” basis ranges from 11,000 
to almost 13,000 Btu. Ash fusion tem- 
peratures are higher than those of some 
midwestern coals. 

Because of the distance from the 
intermountain states to central Cali- 
fornia and increases in the price of coal 
since the war it is probably the general 
opinion that, if coal were used instead 
of oil for the generation of electric 
energy, there would be a considerable 
increase in production cost. Actually 
the difference would not be great. 
While there has been a gradual increase 
in the mine price of coal since the war, 
there has been a much greater increase 
in the price of fuel oil. 
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Table4... 


Typical Analyses of Coal from Mines in Parts of Western States 


Analyses on Basis. 
| Ash | Grinda. 
erence State County Mine Size by? Btu ~ 
ture | tile Son phur: 
1 Utah Summit ville 1 X 34 in. slack A 14.4 | 36.0 | 43.9 5.7 1.3 | 10,690 2,140 38¢ 
2 | Wyoming Lincoln Elkol Bed 136 in. 0 slack A 19.9 | 35.1 | 42.2] 2.8 10,430} 2,260 
3 Wyoming Lincoln (Kemmerer Dist.) A 5.5 | 35.7 | 46.5 | 12.3 1.0 | 11,980 454 
4 Wyoming Sweetwater ock Dist.) ios in X 0 slack e 11.5 | 35.7 | 48.4 4.4 1.0 | 11,700 2,090 354 
5 i Elk Moun A 7.8 | 41.5 | 9.2] 0.6] 11,380 Aud 
6 Roott Moffat in. X 0 slack A 8.5 | 38.5 | 48.5) 4.5] 1.1 | 12,230 354 
7 | Colorado Routt Edna Strip 1% X Kin. B 8.1 | 40.7 | 47.6 | 3.6 2.0 | 12,232 2,025 354 
8 Cole Gu Somerset 1i¢ in. X 0 shack | B 5.4 | 37.5] 51.1 6.0 0.6 2,885 2,510 51.8 
9 Utah Carbon Sunnyside No. 1 lin. X 0 slack B 6.3 | 36.8 | 50.2 6.7 1.2 | 12,932 2,750 $3.9 
10 Utah Carbon Castle Gate lin. X 0 slack 2B 6.3 | 40.9 | 46.3} 6.5] 0.5 | 12,586 2,169 47.0 
ll Uteh Emery King lin. X 0 slack A 6.2 | 42.4} 44.4 7.0 0.6 | 12,590 2,310 486 
12 Utah Carbon Clear Creek lin. X 0 slack B 8.0 | 39.9 | 46.7 5.4 0.5 | 12,340 2,520 42.8 
13 | Uteh Sevier Salina Canyon in. X 0 slack B 7.6 | 41.2 | 43.3) 7.9 | 0.4] 11,530; 2,095 42¢ 
4 Utah Garfield Alvey 2 in. lump A 17.7 | 36.2 | 38.3 7.8 0.4 9,840 2,280 384 
15 | Utah Iron ebster te, Oslack| A 6.1 | 39.7 | 39.6 | 14.6| 6.1 | 10670; 2,150 424 
16 | New Mexico Mutual *Tipple” A 13.8 | 34.1 | 40.2 | 11.9] 0.5 | 10,360 354 
« Refer to Fig 2. 
+ A—U.S. Bureau of Mines 
Fuel Co. Laboratory 
determined. 
‘ Estimated by Author. 
* Estimated as being general average of slack coal as shipped from Rock Springs; original data from sources believed to be reliable. 
Lewer Freight Rates Table 5. It will be noted that coal was somewhat higher. The dotted line 
Pessible considerably higher than oil until 1947 curves on Fig 3 show what the effect 


As developed later in this paper, 
there is considerable difference in 
freight rates for the shipment of coal 
for domestic use and for export from 
the intermountain region to West Coast 
points. The freight rate on coal to be 
exported is lower and it is the author’s 
opinion that the export rate could be 
obtained to deliver coal into central 
California for the generation of electric 
power. The curves in Fig 3 show the 
trend since 1940 in prices of coal and oil 
delivered to the San Francisco Bay 
area. Prices are in cents per million 
heat units (Btu) in the fuels based on 
published prices at the end of each 
year assuming the figures given in 


at which time there was little difference. 


Table 5 . . . Cost of Shipping Coal 
and Oil 


Coal Oil 
(a) 25 million Btu per Bie pw 
(6) Published freight (6) Delivered at Port 
rate plus 1 cent Costa plus barging 


from rr ore of $0.08 per 
Coun 
coal for export 

Ceal Entails Mere 


Equipment 


Where coal is used to generate elec- 
tric power more expensive equipment 
is necessary than with oil; also operat- 
ing and maintenance expenses are 


of fixed charges and operating and 
maintenance expenses incident to burn- 
ing coal and oil respectively would have 
been at the end of years 1946, 1947, and 
1948 assuming plants would have been 
operated at a 50 pct annual load factor. 

Boilers for steam plants now being 
constructed in central California are of 
a size that would require that coal be 
burned in pulverized form. Coal re- 
quires track hoppers and car dumpers 
for unloading; facilities to handle it in 
and out of storage and from railroad 
track hoppers to plant bunkers; bunk- 
ers for its storage above pulverizing 
mills; pulverizing mills, and fans to 
transport it to the boilers; and ash 
handling equipment. Precipitators to 


COST OF MEAT UNITS—CENTS PER MILLION 
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FIG 3—Trends in prices of fuel oil and coal in the San Francisco area. 
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Table 6 . . . Economic Comparison of Burning Coal and Oil for Generation of Electric Pow er in San Francisco Area 
Assuming Coal Delivered at Generating Plant for $9.65 per Ton 


Cost of Operation Using Coal, per Ton of Coal Consumed with 300 M-kw Plant at 
$0 Pot Annual Load Factor 


Cost of tion oi, 
with 300 M-kw Plant at Pot hanna Factor 


Opera Expenses Incident to Cost of Oil 
Coal Total Fixed Delivered 
at. Plant 
Fixed Oper- which 
Heat Value | Costof | Charges on ating Total All Cosrating with Fixed 
Coal Coal Plant In- Expenses | Costs Inci-| Plant In- ain- | Charges, | Total All 
Btu per Lb | Delivered | vestment Incident to | ~ dent to vestment tenance | Operating | Costs Inci- 
to | Incident to Maint Burning | Burning | Incident to and — dent to 
and Ash nance Other than Expenses is 
Coal at to Price of 
Site Coal in 
Column (2) 
(D (2) (3) (4) (3) (6) @. (8) (9) Qe ab (12) 
12,500 $9.65 $0.95 $0.20 $0.054 $0.06 $1.264 $10.914 $0.074 $0.029 $2.622 $2.725 


* Assumes cost of facilities incident to burning coal at $17 per bw; beller efllslenay (operating) at 87 pct; station auxiliary power consumption at 8 pot of 
"Assumes cost of facilities incident to burning oll at $4.50 por kw; heiler efcency (operating) ot 86 pot; station auxiliary power consumption at 7 pet of 


gross generated. 


remove the fly ash from the flue gases 
as they leave the boilers are necessary 
in metropolitan areas. The cost of 
these facilities for plants of 300,000 kw 
size amounts to about $17 per kw. The 
cost of facilities for burning oil such as 
unloading pumps, storage tanks, trans- 
fer pumps, piping and preheating 
facilities for a 300,000 kw plant would 
be about $4.50 per kw. 

Coal also requires labor to handle it 
amounting to about 15 cents per ton; 
labor to handle and dispose of ashes 
amounting to about 5 cents per ton; 
labor to operate fuel grinding equip- 
ment amounting to about 5 cents per 
ton of coal. Coal results in slightly 
higher boiler maintenance than oil be- 
cause of ash. It is estimated that the 
maintenance of fuel grinding and fuel 
and ash handling equipment together 


“A 


with incremental boiler maintenance 
over that required for burning oil 
would amount to about 6 cents per ton 
of coal burned. 


Ceal Use Feasible 


Table 6 shows a comparison of costs 
incident to burning coal and oil in a 
300,000 kw plant and it will be noted 
that segregation is made between 
fixed charges, coal and ash handling 
expense, operating labor and main- 
tenance expenses. The load factor at 
which a plant is operated naturally has 
a bearing on the amount of fuel con- 
sumed and the table assumes an annual 
load factor of 50 pct with either fuel; 
coal quality also has a bearing on 
quantity consumed and thus influ- 


ences fixed charges per ton consumed; 
the table assumes 25 million Btu per 
ton. With a given boiler the efficiency 
with oil is about 1 pet lower than with 
coal because of the difference in hy- 
drogen contents. On the other hand oil 
requires about 1 pct less auxiliary 
power because of absence of coal grind- 
ing and conveyance, so the heat con- 
sumption per net kilowatt-hour would 
be approximately the same with either 
fuel. Table 6 shows that coal delivered 
to a central California electric generat- 
ing plant at $9.65 per ton would be 
equivalent in price to oil delivered at 
the same site at $2.62 per barrel con- 
sidering fixed charges and operating 
and maintenance expenses incident to 
use of the two fuels and assuming op- 
eration at 50 pet annual load factor. 
The quality of coal has an effect on 
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FIG 4—Original coal resources in the United States. 
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Table 7 . . . Economic Comparison of Burning Coal and Oil for Generation of Electric Power in San Francisco Aree 


Assuming Oil at Present Price 


of U of Coal Consumed with a 300 M-kw Steam Plant at 
Cost of Operation Coal, Tom a w a 


with a 300 M-kw Steam Plant at 
50 Pct Annual Load Factor 


Cost of Incident to 
Coal Coal 
Delivered and Me Operating 
to Plant ating Ex- | Total All | Charges on| and Main- t | Total All 
Heat Value | Site to be | Piant In- penses Inci- |Costs Inci- | Plant In- tenance | Cost of Oil | Costs Inci- 
of Coal Equivalent | yestment dent to dent to vestment | Expenses | Delivered dent to 
Btu per Lb | to Oil at | Incident to| ,, Coal Burni Burning | Incident to| Incident to| to Plant | Burning 
As sent Handling Opnsting Mainte- | Coal, Coal ng Burning Sites Oil 
Received” Price Coal and Ash bor nance than Cost Oil 
Stated in Disposal of Coal at 
(11) 
q) (2) (3) (4) (5) (6) (7) (8) (9) (0) (283) (12) 
11,000 96.794 $0.840 $0.20 $0. 046 $0.06 $1.146 $7.94 $0.074 $0.029 $2.23 $2.333 
11,500 7.236 0.895 0.20 0.049 0.¢6 204 8.44 0.074 0.029 2.23 2.333 
12,000 7.549 0.920 0.20 0.051 0.06 1.231 8.78 0.074 0.029 2.23 2.333 
12,500 7.996 0.950 0.20 0.054 0.06 . 264 9.26 0.074 0.029 2.23 2.333 
13,000 8.453 0.950 0.20 0.057 0.06 1.267 9.72 0.074 0.029 2.23 2.333 
* Assuming $0.08 barging charge. 


the amount of fuel required to generate 
a given amount of electric energy not 
only because of the difference in heat 
content per ton but also because coals 
of the lower heat value usually cannot 
be burned at the same boiler efficiency 
due to losses caused by greater amounts 
of moisture and ash. The present price 
of oil, including fixed charges on inci- 
dental facilities required in a 300,000 
kw plant operating at a 50 pct load 
factor, and operating expenses incident 
to its use, is about $2.33 per barrel. 
Table 7 shows the price that coal, con- 
taining various heat contents per ton, 
would have to be delivered to a San 
Francisco Bay area electric plant to 
make it comparable to oil delivered to 
the same plant at $2.23 per barre!. It 
shows that 22 million Btu per tor coal 
would have to sell for $6.79 per ton 
to be comparable to oil at $2.23 per 
barrel, whereas coal containing 26 
million Btu per ton could be sold at 
$8.45 per ton and be comparable to oil 
at $2.23 per barrel. 

Fig 4 shows graphically the esti- 
mated coal reserves of the various 
states by quality classification. The 
quantities shown in this columnar 
chart are approximately half of the 
amounts usually shown by the U. S. 
Geological Survey but are understood 
to represent the current opinion of Dr. 
Fieldner of the U. S. Bureau of Mines 
after allowance of a larger safety 
margin in the estimates themselves and 
in the mining losses. , 

There has been considerable con- 
troversy over the actual extent of our 
coal reserves which have been esti- 
mated from various geological observa- 
tions, measurements of bed thicknesses, 
extent of surface outcroppings, trench- 
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ing and exploratory tunnels, shafts and 
some drill cores made many years ago. 
There is even greater controversy over 
the amount of coal that can actually 
be recovered. Fig 4 shows 44 billion 
tons of bituminous coal in the state of 
Utah but it is doubtful, in the author’s 
opinion, that more than 2 billion tons 
of coal comparable to that now being 
produced in the Carbon-Emery County 
fields, may be recovered by present 
methods. 


Reappraisal Ceal Reserves 
Necessary 


There is great need for more accurate 
information concerning both the quan- 
tity and quality of solid fuel in this 
country—West as well as East—and 
much can be learned from accurate 
area surveys, diamond drilling, con- 
tour maps, and studies of surface 
geology. The National Bituminous 
Coal Advisory Council through its Coal 
Resources Committee, within the past 
two months, has transmitted to the 
Secretary of the Interior its report and 
recommendations concerning the need 
of and a plan to obtain a rapid reap- 
praisal of coal resources east of the 
Mississippi River. A thorough and 
painstaking geologic and engineering 
survey of coal resources west of the 
Mississippi River should likewise be 
undertaken as rapidly as possible. The 
mountainous western terrain and the 
variability of western coal beds in 
extent, pitch, thickness, and quality 
will, no doubt, necessitate more pains- 
taking study—requiring longer time 
and entailing relatively more expense— 
than the study of eastern fields. 


Even though there appears to be 
much less commercially minable coal 
than we have been generally led to 
believe, there is undoubtedly sufficient 
coal in the Utah, Colorado, Wyoming, 
and New Mexico fields to supply all 
conceivable requirements for a period 
well beyond the interest of several 
future generations. 

Table 8 shows the annual production 
from all Utah mines and those in the 
Rock Springs and Kemmerer, Wyo., 
areas for the 10 year period ending 
1947. The 1947 production from Utah 
mines exceeded production during the 
war years whereas there has been a 
decline in production from the Rock 
Springs mines since the war due princi- 
pally to greater use of diesel electric 
power by the Union Pacific Railroad. 

An analysis of the potential coal pro- 
duction from Utah mines on a two shift 
full time basis, with consideration to 
available trained manpower and hous- 
ing facilities, indicates that an addi- 
tiona] 4 million tons per year could be 
produced to supply new West Coast 
markets: Similar available potential 
production from the Rock Springs and 
Kemmerer, Wyo., fields amounts to 2 
million and 500,000 tons per year, 
respectively, making a total additional 
production capacity of 6}¢ million tons. 
Such productive capacity assumes ab- 
sence of strikes, adequate railroad car 
supply, and a six-day week but makes 
allowance for ordinary mine disability 
and usual holidays. It should be 
pointed out here that such additional 
production could best be obtained by 
storing coal near the point of consump- 
tion during off-peak periods of domesti¢ 
consumption—generally between early 
March and September. To emphasizé 
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this point, Utah commercial coal 
mines showed the average monthly 
distribution (given in Table 9) of 
annual production for the 10 year pre- 
war period ending 1939, when produc- 
ton was not influenced by war or 
important contractual obligations for 
coal. 

From data previously presented it is 
obvious that steam plants installed and 
under construction in central Cali- 
fornia will probably consume the 
equivalent of 3 million tons of coal per 
year by 1951 and that if the present 
program of meeting a large portion of 
required additional electric generating 
capacity by steam driven equipment 
continues, 6 million tons could be con- 
sumed in 1960. In dry years, with re- 
duced generation from hydro facilities, 
fuel consumption would be considera- 
bly greater. Thus, the coal productive 
capacity necessary to supply all fuel 
requirements of steam electric plants 
now installed or that probably will be 
installed in central California by 1960 
is already in existence in Utah and 


western Wyoming alone. Frankly this 
capacity is looking for a market and 
when found it can very easily be sup- 
plied with coal. 


Reserves Should Be As- 
signed te Use 


In order to outline some of the prob- 
lems of the coal industry in supplying 
this potential demand, let us assume 
that an average of 344 million tons of 
coal would be required per year for the 
generation of electric power in central 
California. Obviously the consumer of 
that quantity of fuel would desire to 
have blocked out and held in reserve 
coal for 25 years supply, or about 90 
million tons; in other words that quan- 
tity must be assigned for specific con- 
sumption and it must not only be 
proved but must be amenable to eco- 

Inasmuch as ownership or control of 
coal reserves is related to surface area 
of land, a discussion of this relationship 
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Table 8 . . . Annual Coal Produc- 
tion from All Utah Mines and 
Mines in Rock Springs and Kem- 
merer, Wyo., Areas 10 Year 


Period Ending 1947 

ear U i emmerer , 

Mines | Wyo., Area| Wyo., Ares 

1938 2,946,951*%.| 3,315,811¢ 426,490 
1939 | 3,284.904°| 3,527,411¢| ~449,002¢ 
1940 | 3.575,586>| 3,849,691¢| 
1941 | 4.076.779>| 4.520,116*| 486,297« 
1942 | 5,516,849%| 5,561,360+| 580,988 
1943 | 6,781,298 | 5,992:451¢| 616,622¢ 
1944 | 7:206.107¢| 6,136,.979¢| 543,966¢ 
1945 | 6.738.462 | 6.251.290! 500, 
1946 | 6.166,410¢| 4,438,618" | 395,537¢ 
1947 | 7.619.378 | 4.907.680¢| 


Totals | 53,912,724 | 48,601,407 | 4,872,650 


records. 
ite Inspector Coal 5 
tak: of 


Table 9 . . . Average Monthly Dis- 
tribution of Production from Utah 


Coal Mines 
of Annual 
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seems in order. Nature has not de- 
posited coal beds in a manner that will 
permit their complete extraction by 
presently known mining methods, In 
compiling inventories of coal reserves 
it has been the practice for some years 
to include all coal in beds above a 
minimum thickness of 14 in. at a depth 
not to exceed 3000 ft. Thus, in areas 
underlaid with multiple coal beds, gen- 
erally the case in western coal fields, 
the reserves usually stated for that 
area include all coal in each bed above 
the arbitrary datum. In practice it has 
too often been found that removal of 
coal from a single bed will make extrac- 
tion from others extremely hazardous, 
if not impossible. This is frequently 
true under careful mine development 
plans even when the uppermost mina- 
ble bed is extracted first. Some of the 
factors affecting minability of multi- 
ple seams are distance between the 
beds, character of the intervening 
rock, and the amount and character of 
overburden. 


Recovery Limited in 
Mountaineus Region 


In a given area of minable coal only 
a portion of the total may practically 
be extracted and in the western states 
an extraction of 60 pct of the total coal 
in any one bed is considered good prac- 
tice by present methods. A figure often 
used assumes a yield of 1000 tons per 
acre foot and anticipates about 57 pct 
recovery of total coal, the balance 
being left as unrecoverable for various 
reasons. Conditions in many western 
mines require that some top coal be 
left to protect the roof. When bottom 
coal is deliberately left it is either to 
assure a firm floor for maneuvering 
equipment or to prevent the inclusion 
of impurities. 
for economical mining of coal in the 
Rocky Mountain States is now con- 
sidered to be about 4 ft but this will 
vary depending upon the character of 
the roof, value of the coal, and. other 
conditions. 

Mining experience in Carbon County, 
Utah, the Paonia region of western 
Colorado, and the Rock Springs area 
in Wyoming indicates that maximum 
recovery of perhaps 8000 tons per sur- 
face acre or 5 million tons per section 
(640 acres) may be assumed. Even 
where there is more than one minable 
bed the extraction per acre may not 
exceed this figure. 
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Leasing Act Limits Con- 
trellable Reserves 


Perhaps 70 pct of the coal reserves 
in the western states lie under Govern- 
ment land and the Mineral Leasing 
Act, as amended by the 80th Congress, 
permits no person, association, or cor- 
poration other than railroads operating 
as common carriers to take or hold coal 
leases from the Government, at any 
one time, exceeding 2560 acres (4 sec- 
tions) in any one tract, or in the ag- 
gregate acreage 5120 acres (8 sections) 
in any one state. Under this act a single 
company cannot practically hold leases 
in Government land in any one state 
containing more than 40 million tons 
of recoverable coal. Therefore, under 
present law and presently known 
mining methods it would be possible 
for a single company to control 90 mil- 
lion tons (344 million tons per year for 
25 years) only by leasing Government 
land, known to be underlaid with coal, 
in three states. 

At present day prices the cost of 
developing a mine in mountainous 
western areas may be assumed to be 
about $7.75 per ton of annual mine 
capacity, made up as shown in Table 
10. 


Table 10 . . . Cost of Developing a 
Mine inWestern Area 


| 
alas 


Thus, the assumed coal requirements 
of 3% million tons for central Cali- 
fornia would represent an investment 
of about $27,000,000. Such an invest- 


ment would require a firm commit- 
ment on the part of the buyer to 
enable the mining company to finance 
the improvements. 

There has been a rapid increase in 
demand for slack coal (15¢ in. by 0 and 
1 in. by 0) and it often has to be pre- 
pared by crushing from mine-run 
sizes—it is no longer a byproduct. 
Consequently any slack coal produced 
for generation of electric power in 
California would have to carry the full 
overall cost of production as it could 
not be assumed to be subsidized by the 
larger sizes of lump coal. 


Lewer Mining Cests 
Deubtful 


With such a high capital cost to pro- 
vide productive capacity and, lacking 
any particular benefit of subsidy from 
the larger sizes of coal, it may well be 
asked what may be expected in the way 
of possible cost and price reductions 
with the use of newly developed mining 
machines so widely publicized during 
the past few months. More experience 
with this new machinery will be re- 
quired before definite predictions can 
be made but the following appears 
certain: 

1. The capital cost of new machinery 
will be relatively high. 

2. Application to western mines will 
be limited. : 

3. Trend of mine labor costs will 
likely be upward. 

4. Power consumption, and hence 
power costs, will likely increase. 

These factors will possibly offset a 
large part, if not all, of savings that 
might be expected through use of this 
new and revolutionary mining ma- 


chinery; any promise of a decrease in 
coal prices due to its employment seems 
dim at this time, but the possibility 
does exist. Such machinery will, no 
doubt, alleviate shortages of mine 
labor as well as the housing and com- 
munity problems of coal mining towns 
and, in general, ease mine production 
problems. At the end of 1948 Utah 
slack coal sold at $4.60 per ton f.o.b. 
cars at the mine and it is the author's 
opinion that, since any coal for West 
Coast electric power generation must 
carry the full mine production expense, 
no price reduction can definitely be 
predicted to result from use of new 


Railread Facilities 
Adequate 


The coal regions of Utah, south- 
western Wyoming, western Colorado, 
and northwestern New Mexico are 
within close proximity to main trans- 
continental railroads and, in most cases, 
are already connected to main lines. 
These gathering lines and their rela- 
tionship to main lines, together with 
presently available trunk lines con- 
necting the intermountain region with 
the West Coast, are shown by Fig 2. 
It will be noted that the Santa Fe runs 
between northwestern New Mexico 
and southern California points; the 
Union Pacific between Rock Springs 
and Los Angeles; the Southern Pacific 
from Ogden to California; Denver and 
Rio Grande Western from western 
Colorado and Utah to Salt Lake and 
Ogden; and the Western Pacific from 
Salt Lake to San Francisco. 

Freight rates, at the end of 1948, on 
shipments of slack coal from the inter- 


Table 11 . . . Freight Rates on Slack Coal to West Coast Points 
In Effect December, 1948 
Starting Point of Shipment 
Rock Springs, Wyo. Castle Gate, Utah 
Use Use 
Miles Miles 
Marine Marine 
1,152 $5.04 $5.35 1,269 $5.04 $5.65 
974 5.04 5.15 1093 5.04 5.45 
San Francisco.............. 975 5.04 5.95 1,024 5.04 5.95 
Los Angeles................ 1,026 5.04 6.45 928 5.04 5.95 
Earnings in Cents per Ton Mile on Above Freight Rates 
tks 1,152 0.437 0.464 1,269 0.398 0.446 
974 0.518 0.529 1,093 0.460 0.497 
San Francisco.............. 975 0.517 0.610 1,024 0.493 0.580 
Los Angeles..............-. 1,026 0.491 0.630 928 0.543 0.642 
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mountain region to West Coast points 
for domestic consumption and for ex- 
port are shown in Table 11. There is 
considerable disparity in rates from 
both Rock Springs, Wyo., and Castle 
Gate, Utah, to the four coast cities 
where the slack coal is tc be used for 
purposes other than export. The rate 
on coal to be exported is the same from 
either starting point to any of the four 
coast cities even though there is a dif- 
ference of as much as 341 miles in the 
shipping distance. 

It is interesting to note that the 
freight rate between Sunnyside, Utah, 
and Fontana, Calif., on coking coal is 
$5.05 per ton and that coal up to 8 in. 
can be moved on this rate if it is suit- 
able for coking. This rate was published 


late in 1942 on a contemplated annual - 


movement of more than 500,000 tons. 

There have been decreases in freight 
rates since 1923 on movements of slack 
coal from Utah into Seattle and 
Portland due to pressure on the rail- 
roads and to greater quantity of coal 
shipped. 

It is the author's opinion that a 
movement of slack coal in excess of 3 
million tons of coal per year from Utah 
to any point in central California would 
justify a freight rate equal to that pub- 
lished for Fontana, Calif., or $5.05 per 
ton. 

The movement of 314 million tons 
of coal per year on the basis of 240 
mine working days per year would re- 
quire that 14,600 tons be handled each 


mine working day. If it is assumed that 


shipments could be arranged for a 
6-day week, the average railway move- 
ment would be 11,200 tons, or approxi- 
mately 3 trains containing fifty-five 
70-ton coal cars per day. 

Such movements of coal would re- 
quire railroad equipment represented 
by the investment amounts stated in 
Table 12 and entail the services of 250 
men. 


Table 12... Railroad Equipment 
and Investment Required To Move 
11,200 Tons of Coal a Day from 

Utah to California 


Railroad Equipmen' Cost 
70-ton coal cars at $6,000 each 
52 locomotives at $310,000 each. 9,920,000 
equipment 000:000 


It therefore appears that, under 
presently known mining methods, the 
lowest price at which coal could be sold 
f.0.b. the mine in amounts of 344 mil- 
lion tons per year for generation of 
power in central California would be 
$4.60. It also appears that the lowest 
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freight rate that could be expected be- 
tween intermountain points and the 
central California area would be $5.05 
per ton, making a total cost of coal 
delivered at a plant site of $9.65 per 
ton. 


Cenclusions 


The following are the author's 
conclusions: 

1. Coal mines in Utah and in the 
Kemmerer and Rock Springs dis- 
tricts of Wyoming could increase an- 
nual production by 634 million tons 
per year. 

2. Under present conditions coal 
could probably be delivered to any 
steam electric plant in central Cali- 
fornia at a price not to exceed $9.65 
per ton. 

3. The use of coal at such a price, 
while higher than the equivalent pres- 
ent price of fuel oil, is entirely feasible. 

4. There are adequate railroad facili- 
ties for movements of large quantities 
of coal from the intermountain region 
to the West Coast. 

5. In a national emergency it proba- 
bly would be extremely difficult, if not 
impossible, to obtain sufficient oil to 
meet requirements of the greatly ex- 
panded West Coast steam electric 
generating capacity. 

6. The intermountain region con- 
tains ample coal reserves to supply all 
conceivable demands for West Coast 
power generation for a number of 
generations. 

7. Increasing demands of labor 
threaten to lessen, if aot eliminate, sav- 
ings in cost of coal production through 
the use of new mining machinery. 

8. Continuation of experiments in 
socialism by the Federal Government 
through construction of hydroelectric 
generating piants, particularly those 
unrelated to land-use reclamation, 
defies justification. Rates under this 
concept of a governmental function are 
subsidized through greater taxation of 
its people. Private capital is available 
to construct steam plants, or hydro 
plants where feasible, and should be 
permitted to continue in order to pre- 
serve the principles of our free enter- 
prise system. 


DISCUSSION 
(L. C. MeCabe and Robert P. Koenig, 
presiding) 
C. G. was asked to lead off the 


* Paul Weir Co., Chicago, Ill. 


discussion, but it is not with the thought 
that I might be able to add anything to 
the paper. The thoroughness with which 
it was prepared rather forestalls the ask- 
ing of many questions. Your treatment, 
Mr. Heiner, is a very valuable contribu- 
tion. I do want to suggest—that although 
you have limited your study to this 
specific question, with certain geographic 
limitations, many of the things in your 
paper apply just as well to the eastern 
coals. I want to agree 100 pct with your 
final conclusion concerning government- 


L. C. McCase*—It is certainly worth- 
while to take stock occasionally to see 
where we are going in problems of this 
nature. I agree with Mr. Heiner that 
ultimately the only reliable source of fuel 
that the West Coast has is coal but the 
time factor is the difficult element to 
evaluate. 

Just before I came here I discussed this 
subject with N. B. Hinson, Vice President 
and Executive Engineer of the Southern 
California Edison Company, and Chair- 
man of the West Coast Inter-Power 
Exchange Committee. He has given 
much thought to utilities’ fuel supply and 
it was very helpful to me in preparing a 
discussion of the paper to talk with him 
beforehand. 

Stock taking and forecasting of future 
development are essential to the con- 
tinuing success of any enterprise. Mr. 
Heiner has called attention to the 
unprecedented growth of central and 
southern California and to the increased 
demands for fuel and power which have 
accompanied it. He discusses the in- 
creased fuel oil and natural gas require- 
ments and the probable limits on the 
future use of these fuels and of hydro- 
electric power. In contrast to the calcula- 
ble limits of these sources of electric 
energy, the author points to the avail- 
ability of enormous reserves of coal in 
the Rocky Mountain States adjacent to 
the Pacific Coast which can be utilized 
for power generation. That there will be 
increased use of coal for power generation 
in the area under discussion is generally 
accepted but it is in the timetable of such 
development that there is not complete 
agreement. 

In a recent report, Mr. Hinson re- 
viewed the future power outlook for the 
Pacific southwest area. He pointed out 
that the use of steam plants in connec- 
tion with water power plants in this 
region has made the maximum use of 
hydroelectric energy possible, and that 
the correct balance between hydro and 
steam generating plants produces the 
most economical overall system. Steam 
plants in the area which had been in- 
stalled to protect against deficiency in 
hydro energy in dry years were used to 
carry war loads. Fortunately, no dry 
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years occurred during the war so that in 
spite of the many new industries which 
moved into the territory, practically all 
demands were met. The construction of 
housing as well as the expansion of indus- 
try were major activities after the war. 
All of this activity created more load 
which made additional capacity neces- 
sary. Due to the shorter time of getting 
steam plants in service, the greater part 
of the additional capacity is provided by 
steam. 

Mr. Hinson reported that the present 
installed capacity of the Pacific south- 
west power area at the end of 1947 was: 


Hydro... 3,300,000 kw 


The additions on order and under con- 
struction in the area for the years 1948, 
1949, and 1950, amount to approxi- 
mately 930,000 kw of hydro, and 
1,050,000 kw of steam, or a grand total 
of additions of 1,980,000 kw. By the end 
of 1950 the total installed capacity will 
be: 


Hydro. . ,000 k 
kw 
7,080,000 kw 


Year i tts 
1948 1,106,000 
1949 163,000 
1950 700,000 


It is estimated, discounting war peaks 
and the present high rate of growth, 
that the electric load will double in 18 or 
20 years, or by approximately 1965. Mr. 
Hinson indicated that on the Colorado 
within economic transmission distance of 
southern California, are located the pro- 
posed Bridge and Glen Canyon hydro- 
electric projects. These two sites have a 
capacity of approximately 1,300,000 kw 
as shown by some of the preliminary 
studies. There is approximately 400,000 
kw of hydroelectric capacity that can be 
developed, in southern California and 
approximately 1,000,000 kw of generating 
capacity in northern California. To 
supply the 3,500,000 kw of additional 
generating capacity will require an addi- 
tional 800,000 kw of steam after all 
available hydro is developed in the area. 
This additional steam capacity with that 
now in existence and under construction 
would make a total of approximately 
3,500,000 kw. 

It is concluded that more steam capac- 
ity may be necessary to provide adequate 
protection against low water years and 
that this increased amount of steam 
capacity will require large quantities of 
fuel. As Mr. Heiner points out, all of 
these steam plants are designed to burn 
oil or gas, and the more modern ones are 
designed so that with a minimum of 
change in the boilers and with the addi- 
tion of special equipment, they could use 
pulverized coal. 
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The study for the Pacific Southwest 
Power Interchange Committee concludes 
that when the load in the area has 
doubled, practically all the additional 
generating capacity needed to carry the 
new load from that time on will have to 
be supplied by fuel burning plants. The 
possible use of atomic energy in the 
production of electric energy is discussed 
briefly. It is pointed out that if this form 
of energy should be used in modern steam 
plants, it will only be necessary to replace 
the existing boilers and fuel-burning 
equipment by atomic piles and their 
auxiliaries producing steam. This would 
mean replacements valued at 25 or 30 pct 
of the present investment in existing 
steam plants. 

The prediction of declining petroleum 
production in the °20’s and the subse- 
quent expansion of that industry, suggest 
caution in estimating production poten- 
tial of the petroleum industry. Within 
the past two weeks the price of fuel oil 
for power generation has declined 20 
cents per barrel. Whether this trend will 
continue over a period of years cannot be 
foreseen but it does emphasize the present 
state of uncertainty in the whole fuel 
market. 

It may be carrying speculation a little 
far to anticipate any appreciable use of 
fissionable minerals for power in the 
immediate future but it should not be 


I note that in a paper given yesterday 
in the Oil and Gas Division, it was 
pointed out that the recent dieselization 
of railroads on the West Coast is a mate- 
rial factor in the fuel oil problem. It was 
stated that a diesel locomotive requires 
between a fourth and a third of the 
amount of oil that oil-burning locomo- 
tives consume. This has made more fuel 
oil available quite recently and within the 
past few weeks has contributed to the 
upset of the fuel oil market on the West 
Coast. That is a short-term trend, per- 
haps, but it is a factor and one that needs 
to be kept in mind in any study of the 
market position of the fuels. 


Mr. Heiner has contributed a valuable . 


paper which will be stimulating to the 
coal industry of the Rocky Mountain 
States and the power industry of the 
Pacific Coast. Studies of this nature are 
essential in planning the development of 
industry to serve the country in time of 
peace or national emergency. 


C. P. Herner (author’s reply)—Mr. 
McCabe mentions the possible develop- 
ment of the Bridge and Glen Canyon 
hydroelectric projects by the govern- 
ment, having a potential capacity of 
1,300,000 kw. In my opinion, the con- 
struction of such projects—unrelated to 
land .use reclamation—cannot be justi- 
fied, as electric rates under this concept 
of a government function are subsidized 
through taxation. Private capital is 
available to construct the necessary elec- 


tric capacity, either steam driven or 
hydraulic driven, where feasible, and 
should not, by government action, be 
precluded from doing so. 

V. F. Panry*—lI found this paper ex- 
tremely interesting and very thorough. 
The author and his staff are to be con- 
gratulated on this very thoughtful piece 
of work. From my point of view it seems 
conservative. The figures that Mr. 
Heiner uses are quite safe, I would say. A 
study of trends of electric power for the 
United States as a whole indicates that 
there is approximately a 50 pct increase 
each ten years. The author shows a 70 
pet increase for the West Coast area, 
which is entirely consistent with the in- 
crease in population. The planning in 


’ reserve coal that would have to be 


blocked out for such power generation is 
necessarily affected by the increased 
power consumption. 

In going over the paper, I noticed that 
gross Btu is used for comparison of energy 
in the form of coal and oil. I believe that 
the use of the net heating value would 
show a more favorable picture for coal. 
For instance, in well-engineered plants, 
the net heating value in relation between 
fuels can be obtained fairly accurately, 
and if this method of comparing fuels on 
a net heating value basis were used, the 
price of oil, calculated in the paper as 
$2.62, compared with $9.65 for coal, 
becomes about $2.50. It decreases the 
spread of 18 pct that now exists and I 
believe will make a more favorable pic- 


‘ture for coal. 


I was glad to have the author mention 
the need for storage of coal, because that 
has been foreseen as one of the only 
solutions of bringing coal to the West 
Coast. The load factor on coal produced 
in the Rocky Mountains varies in a ratio 
of about 334 to 1 between summer and 
winter months. If large quantities of coal 
were shipped here, it would require 
storage, which can be done. It would also 
alleviate the intermittent mining in Utah 
and Colorado which, I believe, would 
tend to cut the cost of coal considerably. 


Eucene McAuurret—Next to food, 
fuel, whether coal or liquid, is the founda- 
tion stone of western world economy. To 
this end we should not fail to maintain a 
strong and readily expansible fuel in- 
dustry. Mr. Heiner has shown the 
limitations of our western hydroelectric 
source of energy. Such should be ex- 
panded, where it is economically possible 
to do so, but I am not sure that he has 
sufficiently stressed the blighting effect 
of an extended cyclical drought, that 
would cut deeply into the supply of 
hydroelectric power. 

As Mr. Heiner has suggested, the coal 
production of the west has suffered from 
the rapid substitution of diesel for coal- 
burning locomotives and that impair- 
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ment is steadily going forward. Without 
attempting to “view with alarm,” I am 
wondering where the western railroads 
and industrial users of fuel oil for steam 
making purposes would get a substitute 
coal supply if war, or a threat of war, 
should result in a government mandate 
to cease the use of oil for making steam. 

What the safety of the fuel supply of 
the West most needs is a strong coal in- 
dustry, with the greatest possible substi- 
tution of machinery for hand labor and, 
in many instances, the development of 
improved housing near the mines, with 
other props, such as adequate school and 
recreation facilities, that will stabilize 
mine labor insofar as possible. We must 
keep in mind that our western railroads, 
largely depend on single track movement 
of freight and passengers, which tends to 
slow freight traffic, making added coal 
cars necessary. The railroads, under the 
pressure of oil competition, have made 
heavy investment in tank cars, with the 
result that for the first time in years, coal 
cars have been very scarce. Perhaps it is 
time to begin to buy gondolas rather than 
tank cars. The storage of coal at destina- 
tion should be developed and encouraged, 
and somehow coal mining labor and their 
leaders must be shown that when our 
national economy needs fuel, it must be 
mined and moved without interruption. 


C. P. Herver—Mr. McAuliffe has pre- 
sented some very worth-while and arrest- 
ing reflections. First, a cyclical drought 
would have a crippling effect on high 
load factor industries dependent on hy- 
droelectric power. It should also be noted 
that hydroelectric plants are no better 
than the water supply they depend upon. 
The simple expedient of building dams 
and hydro plants will not guarantee the 
supply of power to the vital industrial 
plants of the West. More and more steam 
plants must and will be built to make 
good the inevitable shortages of power 
produced by hydro plants. This applies 
to the Pacific Northwest as well as to 
California. 

Second; I agree with Mr. McAuliffe 
that a healthy coal industry is our best 
industrial insurance policy in case of war 
or threat of war. A national policy of oil 
and gas conservation would aid in main- 
taining a healthy coal industry. 

Third; information is at hand to indi- 
cate the railroads now have sufficient 
motive power and gondola cars to move 
at least 2,000,000 tons per year from 
Utah and Wyoming mines to the West 
Coast. Thus, both transportation facili- 
ties and mine capacity are ready to per- 
mit immediate extensive use of coal in 
large West Coast steam plants. - 

G. H. Capy*—This paper is very in- 
teresting. The author has presented a 
good case for the Utah-Wyoming coal 
industry as a source of fuel for the Cali- 
fornia utilities. I suppose the most critical 


* Illinois State Geological Survey, Urbana, Ill. 
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consideration is the matter of reserves as 
discussed on pages 391 and 394 to 396 
including the rate of recovery. 

It is generally acknowledged that the 
present data on reserves is unsatisfactory. 
I think it is particularly so when pre- 
sented in the form of maps. These suggest 
that the quantity of coal in various areas 
is indicated by the relative sizes of the 
areas. In general it is much easier to map 
the extent of the “‘coal measures,” that is, 
groups or formation containing coal beds, 
than to map the actual extent of the area 
underlain by workable coal beds. For 
example, the area of the Eastern Interior 
Province in Illinois, Indiana, and Ken- 
tucky in which the Pennsylvanian “coal 
measures”’ are present can be readily 
indicated. It is much more difficult to 
indicate the area underlain by workable 
beds, which is considerably smaller. 

Furthermore the idea of what consti- 
tutes a workable coal bed is changing 
from year to year. Forty years ago a 3 ft 
bed would have been regarded as un- 
questionably workable; hence the use of 
14 in. as a minimum thickness of worke- 
bility. This thickness did not seem 
unreasonable as it may today. Mining in 
a 3 ft bed on a commercial scale seems to 


To return to the matter of maps: What 
is true of Illinois, Indiana, and Kentucky 
I suspect is true of the western states, 
that is, areas mapped represent the extent 
of the Cretaceous and Tertiary “coal 
measures” and are therefore, too large to 
represent the actual extent of workable 
coal beds, which have not yet been ac- 
curately mapped. It is probable that the 
present tendency would be to mark off as 
very doubtful “reserve” the areas which 
are designated on the author’s maps as 
‘“‘doubtful” that is with broken-line pat- 
terns. One wonders what conditions exist 
that make these areas doubtful. 

Reappraisal of the coal reserves (p. 394) 
is certainly desirable but reappraisal is 
possible only on the basis of facts relative 
to the occurrence, distribution, and 
characteristics affecting mining of the 
different beds. Somehow there seems to 
be a feeling that the mere acknowledg- 
ment of the desirability of reappraisal 
will do the job. As a matter of fact, in 
many areas information about the coal 
resources is little if any better than it was 
forty years ago and the guess at that time 
would be matched by a guess today. The 
results, if different, would be so mainly 
because different criteria of workability 
were used. What is needed is a resump- 
tion of the coal-resource surveys that 
were carried on by the Federal govern- 
ment. These were largely abandoned be- 
fore the war. 

In regard to recovery (p. 395), I am 
surprised that the author's recovery is as 
good as reported. The estimate of 8000 


tons per acre of surface area is, | believe, 
better than prevails in Illinois even in 
Franklin County where 7000 tons is the 
usual figure given by engineers, and it 
will not do to examine thal figure too 
closely. This is, of course, all room-and- 
pillar mining by which method 99 pct of 
our coal is now extracted. 

Our mining people seem to think that 
the new continuous mining machines are 
going to answer some of their problems 
but the items mentioned on p. 396, ex- 
cept possibly No. 2 seem to be valid. 
From what I have seen in Illinois I would 
say that success in their use depends very 
largely in having them work in pairs and 
continuously. They do a wonderful job. 
Judgment on the value of the machines 
will have to be deferred until they have 
passed the experimental stage. 

I shall be interested to hear the reac- 
tion to this paper, the main thesis of 
which seems to be that Utah and Wyo- 
ming provide the logical sources of solid 
fuel for the California utilities, and as 
such, deserve certain concessions in re- 
gard to coal land ownership, control, and 
freight rates. It appears logical that if 
the railroads can afford to move export 
coal and coking coal for $5.05, they can 
afford to move other coal. I do not know 
how much of an issue will be made of the 
reserves problem, but it seems to me a 
rather critical one and that 25 years is 
altogether too short a time to look ahead 
—or is the author uncertain about this 
atomic energy business? 


C. P. Herver—Dr. Cady brings out 
the need of stressing the importance of 
considering the areas underlain by-work- 
able coal beds rather than the areas con- 
taining simply “‘coal measures.” There is 
a great deal of so-called “coal land” in 
Utah and other intermountain states 
containing coal measures that likely can 
never justify mining operations. There 
are many miles of poor coal outcrops 
within the so-called “coal lands” and 
much exploration and geologizing must 
be done to determine the extent of any 
recoverable coal beds in such land. 

In Carbon County, Utah, where the 
pitch of the coal beds is often 8 to 10 pct, 
a few mines have operated in 40 in. of 
coal. Frequent splits and/or areas of poor 
roof make such operations extremely 
costly so that a 4 ft bed is generally as- 
sumed to be the practical low limit of 
thickness. This same condition is also 
known to exist in Colorado. 

I heartily. agree with Dr. Cady that 
any reappraisal of western coal reserves 
should mean a resumption of coal-re- 
source surveys that were formerly carried 
on under the U. S. Bureau of Mines. 
These surveys will also likely require 
much systematic core drilling some dis- 
tance back from the coal outcrops. i 

Dr. Cady raises the question as to the 
propriety of assigning only 25 years of 
coal reserves to steam generating plants. 
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That period was assumed as an absolute 


minimum life for modern steam plants. 
Government imposed acreage limitations 
make it difficult to assign at the outset 
a 25 year supply of coal for a large steam 
plant. 

I am not too much impressed by the 
threat of atomic power plants doing 
away with the value or need of coal 
reserves. 


M. G. Buura*—The author has pre- 
sented some very interesting and original 
data, opinions, and observations on a 
subject which has had little if any pub- 
licity, and which has extremely important 
implications in the economy of the 
western parts of the United States during 
periods of peace in the years ahead. In 
an emergency of national and interna- 
tional scope, the author’s analysis would 
bear close study by both industry and 
Government authorities charged with 
maintenance of protection of the West 
_ Coast and the necessity of making power 
available for production of essential 
materiel in time of military operations. 

The author has assumed that the fast 
growth in population in California will 
continue for some years to come. This 
appears to be a reasonable and fair as- 
sumption when the record for the past 20 
years is examined—and especially since 
the start of World War II, during and 
since the end of that war. The population 
has increased in California to an amazing 
extent in the past few years and popula- 
tion increases of this proportion create 
and accelerate the growth of industry and 
commerce. The obvious demand, then, for 
power for industry as well as domestic 
use, to serve the growing industrial areas 
of California, means that fuel availability, 
water resources, and other physical 
elements in the generation of power and 
electricity stand as most important factors 
in order to meet any and all requirements 
under such a trend. 

The paper did not emphasize, or per- 
haps to state it in a more direct way, it 
did not point out too clearly the need for 
extraordinary storage capacity to take 
care of the huge reserves of coal on the 
Pacific Coast (California) which would 
be most necessary and vital in periods of 
extreme national emergencies, as well as 
to safeguard against strikes of miners, 
railroad and transportation strikes, and 
acts of God. Both standby plants and 
extra heavy storage piles of coal would 
be necessary at plant sites in order to 
overcome the handicap of distance and 
other natural barriers. It seems prudent, 
under world conditions of unrest, to 
“play safe”’ in providing both the storage 
facilities and the standby plants, par- 
ticularly in strategic locations where in- 
dustry and the safety of workers and 
citizens are so important to the economy 
as well as assuring productivity in times 

* Manager, Chicago Office, National Coal 
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of war. 

While the author states that, in the 
interest of simplification his discussion is 
confined to the central part of California, 
it would be desirable to devote con- 
siderable study and attention to southern 
California. This region is enjoying a 
much faster rate of growth in population 
and is becoming increasingly more im- 
portant as a center of industrial activity. 
Because this region was not included in 
the paper, questions naturally arise as to 
what major differences exist between 
central and southern California power 
requirements and problems; and if coal 
should prove to be essential to power 
generation on the Pacific Coast, what are 
the physical factors prevalent in southern 
California as compared to other sections 
of the state? 

The author presents a brief diagnosis of 
Government hydroelectric power projects 
in the early part of the discussion. More 
emphasis could have been placed on, and 
the fact stressed that, Government 
projects are tax-free and as such private 
power enterprises cannot compete. Gov- 
ernment hydroelectric power projects, on 
the other hand, could not compete with 
privately operated power companies if 
such Government plants paid their full 
share of taxes. 

In one paragraph the author mentions 
the Colorado River power possibilities. 
His contention could have been strength- 
ened if he had said that in addition to the 
high cost of constructing transmission 


facilities from the river to the Coast, the 


cost of transmitting power in such long 
distances is very high and the power 
losses are great—at least in the present 
stage of the art and development of trans- 
mission lines. 

The author briefly covers the impor- 
tation of gas and oil into California. 
Reference could have been made to the 
fact that utilities receive a much higher 
rate for gas sold to domestic consumers. 
Gas utilities, generally, take on large 
industrial and process gas users to pro- 
vide an outlet in off-peak periods at dump 
load rates and as soon as they are able to 
build up a volume of business and de- 
mand for gas from domestic users, they 
soon drop their interest in industrial 
users except at the usual noninterruptible 
rates. Under such procedure, gas is not 
a practical fuel for year-round use in 
electric generating stations, but some 
uses can be provided for gas in such sta- 
tions during off-peak periods and perhaps 
as a standby fuel in periods of emergency 
when the regular fuel is not immediately 
available. 

No attempt has been made to analyze 
the portions of the author’s presentation 
relating to coal reserves, mining costs, 
production, and other related matters. 
The particular part of the problem under 
discussion appears to be adequately 
covered pending more detailed and pene- 
trating surveys which probably would be 


necessary in the event of a sudden de- 
mand or need for large quantities of 
western mined coal on the Pacific Coast. 

In planning for national defense and 
military alertness, it is essential that the 
coal reserves and production possibilities 
and potentialities of the coal bearing and 
producing states of the Far West be given 
the careful attention of Government 
authorities and private enterprise, as one 
of the important factors in making our 
Pacific shores a strong bastion of both 
protection to the nation and the economic 
welfare of the national community. 

The author bas made an important 
contribution to a better understanding of 
the economic problems and fuel problems 
in the West. The paper, on the whole, 
should receive widespread attention and 
careful study of all those engaged in the 
field of power, national defense, and eco- 
nomic stability. 


C. P. Herver—The author stated in 
the paper that to deliver coal at the low- 
est possible cost on the West Coast, ad- 
vantage should be taken of low mine 
production during the non-heating season 
which would entail storage of coal at 
points of consumption during those 
months. He does not agree with Mr. 
Bluth that any more coal would have to 
be stored on the West Coast during a 
national emergency or for protection 
against strikes than at any other part of 
the country. The author arrives at this 
conclusion because of the availability of 
several railroads between mines and 
points of consumption. He also does not 
agree that any more standby generating 
plants would be needed on the West 
Coast than any other coastal regions of 
the United States. 

The author agrees with Mr. Bluth in 
regard to construction by the govern- 
ment of certain hydroelectric projects. 
He firmly believes in western land rec- 
lamation and, where generation of elec- 
tric power is a proper adjunct to land-use 
reclamation, he believes that the most 
feasible method of power generation 
would be for private industry to construct 
the generating plants at the government 
dams, pay for the use of falling water and 
pay taxes on its operation. He does not 
agree with the concept that the govern- 
ment should construct generating plants 
and transmission lines on practically an 
interest and tax-free basis and compete 
with private, tax-paying free enterprise 
as such a concept is socialistic. 

The author agrees with Mr. Bluth that 
even though large quantities of natural 
gas will be imported into California, its 
availability for continuous industrial use 
will probably decline not necessarily be- 
cause of the higher monetary yields from 
domestic and commercial customers— 
such customer classifications consume gas 
at lower load factors than industry—but 
because of probable future actions of 
regulatory bodies. 
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A—Metal Mining 
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See under F—Coal, p. 424.) 


Alluvial Tin Mining in Malaya 


DISCUSSION 


(C. M. Romanowitz and K. Fritz Eilers, 
presiding) 

Cc. W. MERRILL*—Mr. Hughes’ 
paper not only is very well presented but 
is most timely in that it covers a subject 
of vital interest to the United States. Tin 
is one of the strategic metals which has 
not been found here in appreciable 
quantities. The total United States tin 
output since the first recorded production 
over 100 years ago would not supply cur- 
rent consumption for a fortnight. On the 
consumption side, tin is extremely im- 
portant in national defense because of its 


'* U. 8. Bureau of Mines, Washington, D. C. 
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By A. D. HUGHES, Member AIME 


use in tin plate which, in the form of tin 
cans, makes it possible to feed properly 
the armies that the United States re- 
cruits from its civilian population in 
emergencies. Moreover, the internal com- 
bustion engines so important in powering 
tanks, planes, and other war machines, 
require large quantities of tin alloys for 
bearings and for soldering. These con- 
siderations, along with the fact that 
Malaya, historically, has been the leading 
source of tin to the United States, make 
the kind of information that Mr. Hughes 
has presented so ably, a matter of vital 
interest. 

Your Chairman, Mr. Romanowitz, in 
his introduction, referred to the fact that 
I had been a member of the United States 
delegations to the three meetings of the 


International Tin Study Group. Some 
comments on the Group's objectives and 
deliberations may be of interest. 

When it appeared that the Interna- 
tional Tin Committee, the prewar pro- 
ducer’s cartel, might soon revive its 
operations and extend its control agree- 
ment beyond the expiration date of Dec. 
31, 1946, the United States Government 
became interested in some kind of an 
international trade organization con- 
cerned with tin which would give the 
consumers’ interest equal representation 
with the producers’ interests. An inter- 
national meeting was called in London in 
October 1946 to consider this problem. I 
did not attend that meeting but the result 
of the meeting was the organization of the 
International Tin Study Group which 
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called its first meeting in Brussels for 
April 1947, which I attended as a mem- 
ber of the United States delegation. At 
that meeting the tin supply situation was 
studied and a permanent Tin Study 
Group Secretariat was agreed upon to be 
headquartered in the Hague. 

A second meeting of the Study Group 
was called in April 1948 in Washington, 
D.C., where again I attended as a mem- 
ber of the United States delegation. This 
meeting reviewed the tin supply situa- 
tion. Among other items placed before 
the Group was a request by one of the 
delegations that the Tin Study Group 


preceed immediately to determine the 
advisability of an international confer- 
ence to negotiate a commodity agreement 
under the International Trade Organiza- 
tion Charter. A working party met in the 
Hague in June 1948 to consider this 
problem. 

A third meeting of the Tin Study 
Group was called for October 1948 at the 
Hague where again I was a member of 
the United States delegation. The report 
of the working group was considered. 
The Tin Study Group requested its 
delegations to report back to their re- 


spective Governments on the Group’s 
deliberations and to request their Govern- 
ments to inform the Tin Study Group 
Secretariat whether the negotiation of a 
commodity agreement for tin under the 
Havana Charter of the International 
Trade Organization was appropriate at 
this time. The Hague deliberations of the 
Study Group had developed a tentative 
framework for such negotiations. The 
reports by the various Governments as to 
their wishes with regard to such negotia- 
tion are now being received by the 
Secretariat. The closing date for reporting 
is now some two weeks off. 


Drilling Blastholes at the Holden Mine with 
Pereussion Drills and Tungsten Carbide Bits 


DISCUSSION 


(Guy N. Bjorge and Lynn Hersey, 
presiding) 

J. H. HEARDING, Jn.*—Extremely 
hard ferruginous chert (taconite) was 
encountered in driving a drift at the 
Fraser underground mine near Chisholm, 
Minn., on the Mesabi Iron Range. In 
order to get better results in drilling in 
this ground, it was decided to try tung- 
sten carbide bits. 

In the beginning, 144 in. tungsten 
carbide bits and 1}¢ in. round-lugged 
alloy steel drill rods with “jack-stud” 
inserts were used. Considerable difficulty 
was encountered because the jack-stud 
became loose in the drill rods. Because 
there was not enough alloy steel drill rod 
on hand, we began to insert jack-studs in 
the ordinary high carbon drill rods and 
found, to our surprise, that there was less 
trouble with jack-studs working loose in 
these rods than there had been with the 
alloy steel rods. As a result, use of the 
alloy steel rods has been discontinued 
entirely. 

Under the heading “Drilling Proce- 
dures” the statement is made that all 
holes are started with detachable bits or 
conventional steel to prevent undue 
strain on the tungsten carbide bit inserts 
when collaring a hole on uneven ground. 
This practice was followed in our work 
originally for the same reason. It was soon 
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found, however, that the holes could be 
started with the tungsten carbide with- 
out injuring the inserts if the drill opera- 
tor was careful and did not give the drill 
too much air until the bit had a chance to 
seat itself in the rock. 


J. C. FRANZ*—In a discussion of 
other technical papers with reference to 
percussion drills and the use of carbide 
tungsten bits, it was my impression that 
the authors reported one of the first 
difficulties experienced with the use of 
standard, conventional percussion drills, 
was insert bit failures due to crushing of 
the bit inserts when the bits became dull. 

During the past few years, some of the 
rock drill manufacturers, I am told, have 
adopted an air drill for use with the car- 
bide bits that have a lighter blow and 
faster rotation than the regular machine. 
This machine has been tested and the 
carbide bit failures have been considera- 
bly reduced. 


L. W. DUPUYt—The difficulties Mr. 
Youngberg mentions that were had with 
rod and coupling breakage call to mind 
similar troubles experienced at the 
Picacho mine in California near Yuma.*® 
The commercial couplings then available 
were found to be tempered almost to 


* Division ‘of Industrial Safety, 
of Industrial Relatio: State of 
San Francisco, Calif. rie 
of Mines, Me. 
a Picacho with 
and and Min. Jni. 
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(Jan. 1940). 


By ELTON A. YOUNGBERG, Member AIME 


brittleness. Rod breakage was usually in 
the threads near the end of the rod. The 
highly-tempered couplings would break 
as soon as the rod broke. The solution 
was to thoroughly anneal the couplings 
and to put in only a very mild temper. 
Subsequently the alloy used in making 
the couplings was changed from the orig- 
inal by the manufacturer, but still only 
a very mild temper was used. The result 
was that the softer coupling would give 
but would not snap and release its hold 
on the broken rod thread. Fishing jobs 
were reduced to the few where the rods 
broke at the rod end of the thread. Thread 
breakage on the rods was further reduced 
by thorough annealing prior to tempering. 

The data Mr. Youngberg presents re- 
garding the use of carbide inserts on 
long blasthole drilling is most interesting 
and it would appear that the use in this 
manner of percussion drills and carbide 
bits will have many applications. 

W. M. WOODWARD*—How many 
feet of hole, on the average, do you get 
from a tungsten carbide bit, and is there 
much variation from this average? 

E. A. YOUNGBERG (author's reply) 
—In recent months the 2 in. tungsten 
carbide bit footages in long hole drilling 
have varied from 115 to 140 ft monthly. 
The footages obtained from individual 
bits vary from several feet to over 300 ft, 
however the life of a majority of the bits 
will be within 25 ft of the average. 


* The Cananea Consolidated Copper Company, 
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Diamond Drilling Quartz-feldspar Intergrowths 


DISCUSSION 


(Gay N. Bjorge and Lynn Hersey, 
presiding) 

A. E. ROSS*—Mr. Armstrong in his 
paper stated that they had experienced 
considerable difficulty in drilling the 
quartz-feldspar intergrowths. The dia- 
mond loss was excessive and the diamond 
bits polished quite rapidly. 

Mr. Davidson, who presented the 
paper, stated that bortz stones in the 
range of 20 to 30 per carat had been used 
in the bits on this job. I would like to 
suggest the use of bits employing stones 
in the range of 60 to 100 per carat, an 
average of possibly 80 per carat. If these 
stones had been used the bits might have 
lasted longer and not polished so quickly. 

As a basis for this suggestion I would 
like to point out that in northern New 
York State we had at least two examples 


* Assistan’ President, Sprague and Hen- 


By L. C. ARMSTRONG, Member AIME 


where bits employing stones in the range 
of 80 per carat had solved a difficult 
problem. Bits set with stones in the range 
of 20 to 30 per carat had been used previ- 
ously and had failed. With the finer 
stones, the cost per foot of drilling de- 
creased materially. 

It should also be noted from a techni- 
cal standpoint that the smaller stones 
require higher drilling speeds than the 
larger stones. Greater pressures are not 
normally necessary, and it is the higher 
speed which seems to be the major factor 
of importance. 

It should also be noted that the finer 
stones afford a greater number of cutting 
surfaces for the same carat weight in a 
bit. Then too, the smaller stones, by 
virtue of their size, serve as sharper 
cutting edges than larger stones. There is 
no doubt that the diamond bit employing 
smaller stones costs more to set than the 
bit using larger stones. However, with the 


technique developed at the shops of 
Sprague and Henwood, Inc., we feel that 
the relatively slight additional cost re- 
quired to set these bits is more than paid 
for by the resultant lower drilling cost. 
We feel that the highest quality stone 
available is the most economical to 
use when hard fine grained rock is 
encountered. 

In summary, I would suggest that it 
might be possible to solve the problem 
presented in this paper by using a dia- 
mond bit employing stones at least as 
small as 80 per carat of the highest grade 
possible and by using the diamond bit at 
the highest speed available with modern 
drilling equipment. 

L. C. ARMSTRONG (author's reply) 
—lIt is generally agreed that the use of 
smaller, high-grade diamonds and of 
higher drilling speeds, as suggested by 
Mr. Ross, may be the best approach to 
the solution of the problem. 


Safety Practices at the Crestmore Mine of the 
Riverside Cement Company 


By R. H. WIGHTMAN and G. H. ADAMS, Members AIME 


DISCUSSION 


(L. A. Walker and H. C. Weed, presiding) 


H. C. WEED*—Referring to the use 
of “dummy fuse” for checking the shots 
in chute blasting operations, I believe 
that an even better practice is to blast the 
chutes with no delay electric blasting 
caps. 

Permanent wires can be strung through 
the grizzly lines and the lead wires from 

* Inspiration Consolidated Co., In- 

nspira Copper 


the shots attached to these lines. Using 
this method, no time is lost in spitting the 
individual fuses. The possibility of a 
fused charge becoming dislodged by 
previous shots and falling into the chute 
below is eliminated and there is no 
chance of a man walking back into his 
own blast. 

A small hand twist blasting machine 
or a radio “B” battery can be used to 
fire the shots if the lines are fired indi- 
vidually. If so desired the entire area can 


be blasted at once by a switch at the 
manway or in the drift below. providing 
a sufficient source of electricity is avail- 
able. In case a switch is used, proper pre- 
caution for locking the switch must be 


R. H. WIGHTMAN (author's reply) 
—We do use electric blasting when the 
number of shots is large; but we have 
found it more satisfactory to use fuse and 
caps for individual shots on the grizzly. 
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B—Minerals Beneficiation 


Effects of Rod Mill Speed at Tennessee Copper Company. (Paper by J. F. Myers and F. M. Lewis. Trans. AIME, 184, 131; 


Min. Eng., May 1949. Discussion by C. G. McLachlan and the author) 


Humphreys Spiral Concentration on Mesabi Range Ores. (Paper by W. E. Brown and L. J. Erck. Trans. AIME, 184, 187; 


Min. Eng., June 1949. Discussions by L. A. Roe and E. BH. Rose) 


Jaw Crusher Capacities (Blake Type). (Paper by D. H. Gieskieng. Trans. AIME, 184, 239; Min. Eng., July 1949. Discussion 


Effects of Rod Mill Speed at Tennessee 


Copper Company 


By J. F. MYERS and F. M. LEWIS, Members AIME 


DISCUSSION 


Cc. G. McLACHLAN*—TI have read 
this paper with considerable interest and 
wish to congratulate the authors on the 
care with which they carried out their 
experiments and for the detailed sizing 
data they have presented. On the other 
hand I do not feel that these data estab- 
lish their contention that “with other 
factors the same, the work accomplished 
in a fine crushing rod mill is directly 
proportional to the rotating speed.”’ 

My reason for making this statement 
is that their conclusion is based on the 
percentage of minus 65 mesh material 
produced at each of the speeds at which 
their tests were run. 

The rod mill is, however, not a fine 
gtinding machine and therefore figures 
based on minus 65 mesh production are 
figures outside the range at which it 
operates to best advantage. Further, if 
rod mill performance is to be judged on 
the production of such material it should 
have been established that a rod mill will 
produce it as effectively as a ball mill. 


*Noranda Mines Noranda, 
Ltd., Que., 
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To check this last point I have gone 
over some of the rod and ball mill grind- 
ing figures for our Waite-Amulet opera- 
tion and find that the ball mill at that 
property produces more minus 65 mesh 
material per horsepower than the rod 
mill. Moreover, this comparison is even 
more favorable to the ball mill if it is 
limited to minus 100 mesh production. 

It therefore seems to me that the most 
satisfactory basis on which to try to com- 
pare the performance of the rod mill in 
the present case is by taking a weighted 
average of all the new surface produced 
per horsepower. 

W. H. Coghill* has published data 
which can be applied to the sizing figures 
presented by the authors, and if this is 
done the units of new surface per horse- 
power produced in the Tennessee tests 
are as follows: 


Critical speed, pet.|s2.4 [74.6 |70.5 |66.5 
Gan 

produced per hp.| 1.000] 1.014] 1.023] 1.027 


: Evalua 


Admittedly the increment of increase 
in new surface per horsepower shown in 
the foregoing figures is not great, but its 
trend is nevertheless definitely in favor 
of slower speed operation, for the condi- 
tions under which these particular tests 
were run. 

I also feel that some information re- 
garding liner contour should have been 
given as I think it will be found that a 
mill which is equipped with liners which 
lift the rod load can be run at a slower 
speed than a mill in which the liners are 
comparatively smooth. 


J. F. MYERS and F. M. LEWIS 
(authors’ reply)—The position taken by 
Mr. McLachlan is to be respected even 
though we are all aware of the faults of 
surface considerations. As he points out. 
the increment of increase is very small. 
It is so small in fact that for all practical 
purposes it does not conflict with the con- 
clusions of the paper. The authors ap- 
preciate Mr. McLachlan’s comprehensive 
study of the data. 
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Humphreys Spiral Concentration on Mesabi 


Range Ores 


By WHITMAN E. BROWN, Junior Member AIME, and LOUIS J. ERCK 


DISCUSSION 


(1. M. LeBaron and F. R. Milliken, 

presiding) 

L. A. ROE*—This paper is one of great 
value to the iron ore industry. The 
Humphreys spiral is a relatively new 
tool and gives promise of being quite 
useful in solving certain problems of iron 
ore beneficiation. Spirals have been tested 
on a martite ore at the Benson mine of 
Jones and Laughlin Stee! Corp. in 
northern New York State. Our New 
York ore is considerably different, 
physically and mineralogically, than the 
one mentioned in this paper, and con- 
tains only 25 pct iron. This ore can be 
processed on spirals to give a concentrate 
containing 62 pct iron with an 85 pct 
recovery. On our particular ore we found 
operating difficulties when the spiral feed 
was coarser than 14 mesh. These were 
chiefly due to excessive “build-up” of 
locked middlings in the spiral circuit. In 
extreme cases these middling particles 
would accumulate to such an extent that 
the plant had to be shut down and the 
spiral surge tanks cleaned out. 

It is interesting to note that there ex- 
ists a close relationship between the 
results of tabling a given iron ore and 
concentration of this same ore on 


* Jones and Laughlin Steel Corp., Negaunee, 


Humphreys spirals. The size range of the 
ore must, of course, be within those 
limits acceptable to spiral concentration. 
Comparative tests on several of our mar- 
tite ores showed tabling results to be the 
same as spiral results. 

The authors make no mention of the 
use of a tailing stream splitter (now 
available from the spiral manufacturer) 
which is a useful tool in studying iron 
losses in the tailings stream. On our par- 
ticular martite ore we found a considera- 
ble accumulation of fine-sized iron ore 
particles in the outside portion of the 
tailings stream. This fraction may be 
amenable to further treatment. 


E. H. ROSE*—The authors have con- 
cluded an interesting piece of work and 
this paper is an excellent factual account 
of a rapid and somewhat unusual transi- 
tion in practice in the plant described. 
Perhaps it was modesty on their part 
which caused them so casually to limit 
to one sentence the fact that “several 
other methods of concentration on the 
fine ores representative of the Hill 
Trumbull group . . . failed to produce 
consistently an acceptable grade and re- 
covery of finished product.” The fact is 
that they were confronted by a difficult 


* Tennessee Coal, Iron and Railroad Co.. 
Birmingham, Ala. 


mineral-dressing problem and they are to 
be congratulated on their courage and 
persistence in staying with it until a satis- 
factory solution was evolved. A visitor to 
the plant might have been mildly as- 
tonished, as I was, to see one type of 
concentrator handling that part of the 
load early in the 1947 season, its experi- 
mental replacement by another a little 
later, and then in 1948 to see that both 
types had simply disappeared and their 
place taken by the spirals which were 
operating as placidly as though they had 
been there all the time. 

In working out economic methods of 
beneficiating Alabama red ore, most of 
which development is stil] ahead of us, it 
is likely that we also will pass through a 
period of successive disappointments, for 
we too have a problem where it is next to 
impossible either to “guess ‘em right in 
the first place,” or, because full-scale 
operating cost is such an important fac- 
tor, to lay the ultimate answer on the line 
in advance by means of laboratory 
experimentation. 

Iron ore being what it is instead of what. 
it used to be, it is encouraging to have the 
example the authors have given us today 
that a tough nut that will not crack on 
the first blow or the second is apt to do so 
on the third or fourth. 


Jaw Crusher Capacities (Blake Type) 


DISCUSSION 


E. H. BRONSON *—I find this paper 
very interesting, except that I am not 


We Metallurgical Engineer, Toronto, 
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By D. H. GIESKIENG, Member AIME 


able to understand the derivation of the 
so-called “‘realization factor.” 

This factor is defined as the ratio of the 
size of square opening passing all the feed 


to the gape of the receiving opening. By 
this I presume the author means the size 
of rock feed to the width of crusher open- 
ing. So if we fed a 12 in. rock to a 16 by 
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24 in. crusher, the ratio would be 16/12. 
However, this does not seem to be the 
case. On page 245, under the heading of 
Crusher No. 1, he has a theoretical factor 
of 1.00, with a feed of —24 in. and a jaw 
opening 36 in. wide. 

Another point, on the same page he 
converts capacity of a 60 by 48 in. 
crusher, to a 10 by 7 in., treating hema- 
tite. With the large crusher the weight of 
material fed is 155 lb per cu ft, but with 
the smaller crusher the weight shrinks to 
100 lb per cu ft. 

A clear explanation of these two points 
would assist in reading an otherwise 
interesting paper. 


D. H. GIESKIENG (author's reply) 
—In regard to the derivation of the 
“realization” factor, r outlined in the 
paper, the equation exclusive of r repre- 
sents the maximum choke feed capacity 
of a crusher at given values of speed, 
setting, width, throw, and so on. The 
realization factor, r introduces the limi- 
tations imposed by hang-ups of the feed 
characteristic of the various practical 


means of feeding the crusher. 

One of the probabilities of these hang- 
ups concerns the relative size of the larger 
pieces in the feed and the size of the 
crusher receiving opening. As a criterion 
of this the ratio of the size of square 
opening passing all of the feed to the gape 
of the receiving opening was employed. If 
a minus 12 in. rock is fed to a 16 by 24 in. 
crusher, the ratio would be 13{¢ or 0.75. 
From Fig 1, an average performance or 
“realization” of about 90 pct would be 
expected for well designed feeding sys- 
tems, and about 50 pct for the other ex- 
treme; r would be either 0.90 or 0.50, 
respectively. 

In reducing realization factors from 
field data it is necessary to calculate the 
maximum capacity of the crusher by ex- 
cluding r and then compare this with the 
tonnage actually obtained. The curves 
shown on Fig 1 were calculated from 
available data. 

On page 245, under the heading of 
Crusher No. 1, the factor 1.00 refers to 
the nip-angle which is 26°. 


F—Coal 


Fig 5, 6, and 7 have been used for two 
purposes. The first was to reduce the 
10 by 7 in. laboratory crusher data to 
terms of the effect of setting and feed 
factors upon capacity. In doing this it wag 
necessary to adjust these data to common 
conditions of feed density (100 lb per 
cu ft), stroke (0.65 in.), and speed 
(250 rpm). Secondly, these curves were 
used as a convenient means of compari- 
son of data from larger crushers in the 
field. To draw this comparison as in Fig 
5, the results obtained with the 60 by 48 
in. crusher had to be revised to what 
capacity would have been obtained had 
the feed weighed 100 lb per cu ft instead 
of 155, the speed been 250 rpm instead of 
163, and so on. Also, since the compari- 
son was made at an equivalent 10 by 7 in. 
setting of 3 in. it was necessary to convert 
the nip-angle effect from 25° to 18°, 
Based upon 3 pct per degree this factor 
becomes 1.21. 

It is hoped that the foregoing will help 
to interpret the paper. Your interest is 
appreciated. 


Pace 
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Sampling of Coal for Float-and-sink Tests 


By A. L. BAILEY and B. A. LANDRY, Member AIME 


DISCUSSION 


W. W. ANDERSON and G. E. 
KELLER *—We want to compliment the 
authors on this very thorough paper. It 
gives information which the coal industry 
has needed for some time. We hope that 
the additional information which the 
authors are collecting will be available 
shortly. 

The mixing and riffling procedure that 
was followed for experimental purposes 
is obviously not practical in routine 
float-and-sink testing because of the 
particle size degradation which would 
result in handling the sample so many 
times. It is important to obtain our 
float-and-sink fractions with a minimum 
amount of handling of material. 

A statement is made in the paper (p. 
80) that “the variable most likely to 
affect the size of sample required to meet 
a given preassigned accuracy would be 
the state or degree of mixing of the coal.” 
We agree that this is a large factor, but 
do not believe it is the most important 
factor. Our own opinion is that the most 
important single factor governing the 
total gross weight of sample that must be 
collected is the percentage of the weight 
of material in the smallest fraction ‘that 
results from the screening and float-and- 
sink operations. In other words, size of 
sample is governed by the total number 
of fractionations that must be made, and 
the distribution of material within the 
fractions. 

We can imagine a coal with perfect 
mixing, but with such a small amount of 
material in some float-and-sink fraction 
in one of the coarse sizes that a much 
larger sample would have to be taken 
than would be the case with very poorly 
mixed material, but with a large per- 
centage of coarse material more evenly 
distributed in all float-and-sink fractions. 

Our own observation of many float- 
and-sink tests that we have run in our 
own organization on many types of coal 
is that the size of sample that must be 
used on fine size float and sink is governed 
more by the requirements for weight of 
material to be used for analysis in the 
laboratory than by weight of material 
necessary to obtain accurate float and 


* Commercial Testing and Engineering 
Charlestown, West Va. mos: 
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sink percentage of weight values. In 
other words, it is our opinion that very 
small samples can be used for float-and- 
sink fractionation in the fine sizes, but 
that accurate analysis of the fractions will 
depend on a larger weight of sample being 
pulverized for the laboratory than is neces- 
sary to establish the float-and-sink dis- 
tribution with respect to weight. 


A. L. BAILEY and B. A. LANDRY 
(authors’ reply)—The authors thank 
Messrs. Anderson and Keller for their 
comments based on long experience. It is 
agreed that the involved mixing and 
riffling technique used may be disadvan- 


pointed out by one of the authors,’ the 
degree of mixing has a very large effect 
on the size of sample required and there 
are still too few experimental data to 
show at what stage of coal handling most 
of the mixing occurs. 

The discussion states that the weight of 
material in a screened fraction, or in a 
float-and-sink fraction, is more important 
than the mixing factor. We do not believe 
that these factors are comparable in this 
instance inasmuch as our purpose was to 
give minimum sampling requirements to 
achieve a preassigned accuracy in the 
percentages of float, middlings, or sink, 
and nothing more. The gross sample had 
already been screened and no further 
division by screening was made or con- 
templated; also, it was not intended that 
the middlings and sink fractions would 
necessarily be adequate for percentage 
ash or other determination. In other 
words, the sample obtained by the 


5 References 5 to 10 are at the end of this 
discussion. 


method outlined is not intended for 
washability studies but only for prepara- 
tion plant control. Further experimental 
work has been done, since the paper was 
prepared, to investigate the effect of in- 
creasingly larger top and bottom sizes on 
the variability of float, etc., of a double- 
screened coal from Western Pennsyl- 
vania. Results will be published and 
eventually attention is to be given to the 
preparation of sampling specifications. 
E. H. M. BADGER*—I should like 
the authors to explain more fully the 
fundamental assumptions on which their 
Eq 4 is based. The equation is of the form 


o* = p(l — p) 


which is the usual expression for the 
(standard deviation)* when the chance of 
finding a particular kind of particle in the 
sample is proportional to the number 
fraction, p. But instead of the number 
fraction, the authors have used the weight 
fraction, "UF. The chance of finding 
particular kind of particle in the sample 
can only be proportional to the weight 
fraction, if the average weighis of all 
kinds of particles, that is, float, midlings, 
or sink, are the same. Surely a much 
more justifiable assumption would be 
that the average volumes of the particles 
are the same, and, if this is so, Eq 4 
would not be true. 

This may be demonstrated as follows: 

Let w be the weight fraction of float, 
middlings, or sink, d, the density of this 
fraction, and d; the density of the rest of 
the coal. Then assuming that the average 
volumes of the pieces in the three classes 
are the same, the number fraction, p, is 
given by 


w 
q wd: 
i 


The weight fraction, w, in terms of p is 
given by 


w= pd = 
(1 — + pd: 
* North Thames Gas Board, London, England. 
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tageous from the standpoint of degrada- 
tion. Fortunately, the paper does point 
out that the extended riffling was unre- 
warding in causing further mixing. Two 
large unknowns remain, however: (1) 
how much of the mixing from the pre- 
sumed highly unmixed state in the bed 
was achieved toward the random state 
during blasting, loading, transportation, : 
or screening, and further transportation to ’ 
the point where the gross sample was 
07 taken, and (2) how much of the mixing 
took place during the preparation de- 
410 scribed preceding riffling. As has been 
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Suppose that all the pieces of the float 
fraction are thought of as balls of one 
color and weight, while those of the 
middlings are of another color and 
weight, and those of the sink are of a 
third color and weight, but that the size 
of all the balls is the same. Then on tak- 
ing samples out of a heap, the number of 
balls of one color can be noted and 
expressed as a fraction of the total. The 
(standard deviation)? of the number 
fraction will be given by 


= p(l — p) 
or on a percentage basis 
= p(l — p) X 10,000 


But if the weights of balls of one color are 
noted and expressed as a fraction of the 
total weight, the (standard deviation)* of 
the weight fraction will not be the same 
as that of the number fraction, because 
the addition of one ball of the sink to the 
sample makes more difference to the 
weight fraction of the sink than the 
addition of one ball of the float makes to 
the weight fraction of the float. 

The relation between the two standard 
deviations, i.e., that on a weight basis, 
¢~ and that on a number basis, ¢» is given 
by 


= 


dw/dp can be obtained by differentiating 


Eq 6 
dw + p(d, — d2)\d; — pdi(d; — 
dp {dz + p(d, — 


(a2 + pl(di — d2)}* 


This can be written in terms of w by 
substituting for p from Eq 5 


dw _ {dr + w(ds — 
dp dids 


From the relations between p and w, it 
can be shown that 


— p) = w(t — w) 


Therefore we can write 
(3) — p) 
= -w(l — w) 


If the second form of the equation is 


used, it is not necessary to calculate p in 


order to find ¢,.*?. The equation represents 
the (standard deviation)* of the weight 
fraction. If the (standard deviation)? of 
the percentage by weight is required, as 
in the paper by Bailey and Landry, the 
value must be multiplied by 10,000. 

The application of these results to the 
Western Pennsylvania coal may be now 
considered. It is necessary to assume 
values for the mean densities of each 
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fraction. The densities of the rest of the 
coal were obtained by calculation on the 
basis of these assumptions: 


Float | Middlings| Sink 


1.30 1.50 2.20 
Density of rest of 

1.75 1.365 | 1.325 
Ww t fraction. .| 0.7705 0.1257 0.1038 


2,108 1,180 1,420 


The values of the (standard deviation)? 
are substantially greater than those given 
by the authors, the biggest difference 
being for that of the sink fraction. The 
points should presumably be plotted 
against the average weight of each re- 
spective fraction and not against the 
average weight of the whole coal. A point 
that arises here is the way in which the 
average should be calculated. Would the 
authors explain why they use a simple 
average for float-and-sink tests but use a 
weighted average weight for ash? 


A. L. BAILEY and B. A. LANDRY— 
The authors are grateful for Mr. Badger’s 
comments on the two important points 
raised in his discussion. 

Eq 2 of the paper is applicable strictly 
only to a coal whose pieces are of the same 
weight and, similarly, Eq 4 is applica- 
ble only when the pieces are considered 
to be of the same weight in which 
case it is of the same form as the binomial 
o* = p(l — p), given by Mr. Badger, 
since cumulating on the weight is then 
equivalent to cumulating on the number 
of pieces. 

Mr. Badger correctly points out that 
because pieces of sink material may have 
a density as high as 2.2 whereas pieces of 
float may have a density as low as 1.3, 
corresponding pieces having the same 
volume may have a weight ratio of 
2.2/1.3 or 1.7 with a corresponding in- 
verse ratio of the number of pieces offering 
themselves to random choice. However, 
Mr. Badger could have pointed out, even 
more forcefully, that because the size 
range for the bituminous coal was 1} in. 
by No. 4, the weight ratio of the largest 
piece to the smallest piece, when both 
are of the same density, was 91, and for 
the anthracite of the order of 116. The 
effect of these ratios on choice, and on the 
number of pieces per increments of a 
given weight, far outweigh the small 
effect of differences in density. 

These departures from theoretical re- 
quirements were recognized: but it was 
nevertheless assumed that Eq 2 and 4 
might apply because of the compensating 
effects of the smaller and larger pieces 
when the variability of pieces or of incre- 
ments is referred to their average weight. 
The general concordance of the results 
shown in Fig 3 and 4 indicate that. this 
assumption was warranted. 


Accurate calculation of the variance 
associated with the curve of Fig 2 would 
not be practicable if consideration were 
given to the size range as well as to the 
density range of pieces. On the other 
hand, if sampling specifications are ever 
prepared to cover this phase of coal 
sampling, a simple method must be avail- 
able of calculating the variance of the 
single (average weight) piece from rough 
knowledge of the percentages of float, 
middlings, and sink in the coal to be 
sampled. This means using Eq 4 as given. 

In this connection, it is hoped, of 
course, that from the general knowledge 
of the size consist of coals mined from a 
given bed by a specified method, it will 
be possible to compute the average weight 
of piece against which the calculated 
variance will be plotted. On the assump- 
tion that the size consist is the same for 
float-and-sink material, the average 
weights used may be related in the ratio 
of their mean densities before plotting. 
However, the resulting small displace- 
ments on log coordinates would probably 
be well within the errors of the broader 
assumption made on size consist and, 
again, we preferred to use the simpler 
method of not correcting for density in 
view of the eventual application to coals 
of uncertain size consist. 

The second important point raised by 
Mr. Badger has to do with the reason for 
use of the simple average weight in this 
paper, whereas, in published work on coal 
sampling for ash, one of the authors 
has used the weight-weighted average 
weight.? 

Eq 2 when expressed as Eq 1 is applica- 
ble to a coal whose pieces are not of uni- 
form weight. The average weight of piece 
to be used in this instance is the weight- 
weighted average weight. This can be 
calculated if the size consist of the coal 
is known. For a small range in size, the 
difference between the weight-weighted 
average and the common average is 
small; if the size range is wide, however, 
use of the weight-weighted average is al- 
most mandatory. In this paper, the 
common average was used primarily 
because no data were available on the 
size consist and, moreover, the size range 
was considered narrow enough to justify 
using the simpler expression, again hav- 
ing in mind the eventual preparation of 

J. VISMAN*—The following notes 
refer to the basis of the theory dealt with 
in the paper. Page 79, col. 3, line 9: “‘ At 
present there are no published standards 
for float and sink test sampling.” Three 
years ago the British Standards Institu- 
tion published a specification for screen 
analysis of coal (other than pulverized 
coal) for performance and efficiency tests 
on industrial plant.* 


* Central Labora , Staa In Lim- 
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Page 81, col. 2, “Particle count” ete.: 
The calculation of the weighted mean 
particle (the authors report to have 
measured the average weight of particle), 
would be simplified when using the sieve 
analysis and applying the formula 


where V = weighted mean particle vol- 


ume. 
q = weight of sieve fraction, per- 
cent (so Zqi = 100). 
d = average diameter of sieve 
fraction. 
This formula is directly related to 


which may be shown as follows. 


Multiply Eq 7 by the average specific 
gravity (7), then substitute 


From this it follows 


= 

From experiments (carried out at the 
Dutch State Mines) it has been found 
that coal particles of a sieve fraction 
(d; — d:)® may under laboratory condi- 
tions, be considered within narrow limits 
as cubes with sides diz = — 


In case round sieve-holes are used, the 
particles of a sieve fraction (d, — d:)® 
may be considered as cubes with sides 


according to the ratio between the side of 
a square and the diameter of the circum- 
scribed circle. 

The ratios given here are valid under 
laboratory conditions only. 

The weighted mean particle volume of 
a coal may be computed accurately and 
quickly from the size-consist data, pro- 
vided the coarse fractions are kept within 
narrow limits. 

Thus the weighted mean particle 
weight (®) too may be determined di- 
rectly from the size-consist data, without 
the use of a planimeter, the Rosin- 
Rammler equation, or even the counting 
of 4 

Page 82, col. 2, *‘ Calculation of o.?”: In 
the formula for the variance (c,”) the 
influence of the specific gravity has not 
been mentioned.* As the accuracy of a 
specific gravity separation is as a rule ex- 
pressed by the accuracy of the smallest 
fraction (by weight), one might make use 
of the following formula, * 


* Mentioned earlier in by 
Kassel and Guy;’ for derivation see 
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o, = standard deviation of (z) in per- 
centage of (W). 

z = weight of smallest fraction in per- 
centage of (W). 

y = specific gravity of fraction (zr). 

V = weighted mean particle volume in 
(cu cm @), 


W = weight of sample, grams. 


which is valid where z < 10 pct, and on 
the understanding that there is no segre- 
gation (to be used only when reducing a 
gross sample under laboratory condi- 
tions). In case of sampling segregated 
coals, there should ».e added a variance 
(¢,*), which is proportional to the rate of 
segregation (B) of the coal, and to the 
number of increments (NN) as follows: 


of = 


As the influence of the analysis on the 
accuracy is negligible as far as specifica- 
tions are being strictly adhered to, the 
ultimate variance (¢*) may be formulated 
as follows 


o? = 100 — W +h 


where W = weight bi sample in 


B=variance of due to 
segregation. 

N = number of increments (for 
z-y:V see above). 


This formula is valid if the gross sam- 
ple is analyzed as a whole, without reduc- 
ing its weight. If on the other hand the 
gross sample (W) would be reduced in 
weight to (W,) grams before analyzing, 
another variance (¢,*) would have to be 
added 


of = 100 


If the process of splitting would be re- 
peated, again a variance (¢,’)* would have 
to be added, etc. 

The variances o;*, (o,’)?, . . . 
form a convergent geometric series, the 
sum of which tends quickly to a limit 
with increasing number of subdivisions 

z-y7:V 


min. 
Here (Wmia.) is the final weight of the 


sample intended for analysis. So the total 
standard deviation follows from: 


Vv z-y:V 


(9) 


Here A, B, and C are constants for a 
given product, at a given method of 
sample reduction. 

Page 84, col. 3 line 5: “The general 
agreement .. . gives confirmation to 
Eq. 2 and justifies its use in establishing 
sampling characteristics of coals for de- 
termination of float and sink values; and, 
incidentally gives added confirmation to 
the use of the similar Eq 1 in coal sam- 
pling for average ash.” 

From the mathematical point of view 
there is some doubt about the validity 
of the “mixing exponent.” 

If the above-mentioned Eq 9 is ex- 
pressed in the form of Eq 2 of the authors, 
we find: 


Plotted on a log-log diagram there en- 
sues a straight line slanting under 45° 
from the point (@, ¢*) as long as the 


influence of the segregation (7) and of 


the subdivision of the total sample are 
negligible as compared with (¢w*). In 
other words, from the mathematical 
point of view a curve may be expected 
which starts from the point (@%, oi") as a 
straight line under 45°, and which will be 
bent up slightly at the lower end, as a 
result of the influence of the segregation 
and of the reduction on the total variance 
(os*). 

The same conclusion is valid for ash de- 


terminations. Here the formula for (ow) © 


is® 
A,B 


A/W = variance due to size consist and 
ash distribution. 
B/N = variance due to segregation. 
C = variance due to reduction and 
analysis. 
Putting this formula again in the form 
of Eq 1 of the authors, we find: 


ow 


From this it follows theoretically, that, 
as long as ( 74) and (C) are small in com- 


parison with (ow*), the curve on the log- 
log diagram will start rectilinear at 
point (%, oz*), sloping at 45°, bending 
upward at the lower part. In our opinion 
therefore, the extrapolation by means of 
straight lines does not correspond with 
the theory of probabilities. 

It is expected that if the data men- 
tioned in the publication under considera- 
tion are being reconsidered from this 
point of view, correcting the weighted 
average weight of particle and its 
variance (cg*), a similar picture will be 
obtained 


From experiments carried out at the 
Dutch State Mines it was found that the 
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fi = = ranges (for the ash 


determination) from 0 — ca 2000, a value 
much higher than the variances found by 
(B) ranges from 0 — ca 


content, whereas the variance (B) 
depends on the form of the washa- 
bility-curve as well as on the method of 
cleaning (compare products of jigs and 
heavy-medium washers). 

Evidently, the variance («z*) can never 
be measured directly from a multiple-size 
product, because the smallest sample 
which may be considered as representa- 
tive for that product should have a 
weight equal to at least several times the 
weight of the coarsest particle, that is 
(for a product corresponding to the for- 
mula of Rosin-Rammler) about 10 (as 
an order of magnitude) times the weight 
(@); so the variance (c*) only has real 
meaning for values less than about 200. 

There remains much to be said on this 
subject, particularly with respect to the 
influence of small samples on the ac- 
curacy and the question of bias. 

In our opinion it is possible to draw up 
specifications for the sampling of coal and 
ore ‘for the analysis of several constitu- 
ents, size consist and specific gravity 
separation), based on the principles men- 
tioned above. The ultimate form in which 
these specifications are given, may be 


very simple. In the case of ash determina- 
tion for instance, it is possible to express 
the weight of sample and the number of 
increments directly as a function of the 
total ash-content and of the maximum 
particle size, at a given accuracy. 

The experimental work needed for 
these specifications may be restricted to 
a minimum. The main difference between 
these specifications and those now in 
use is that the number of increments 
would be considerably higher, whereas 
the minimum weight of increment would 
be diminished—in extreme cases—to 
several times the weight of the coarsest 
particle. 


A. L. BAILEY and-B. A. LANDRY— 
The authors are in agreement that the 
extended remarks of Dr. Visman are 
directed toward the published works on 
coal sampling of the junior author of the 
paper rather than at the paper itself. 

Dr. Visman’s Eq 7 for the weighted 
mean particle volume would appear to 
have considerable merit except that it 
substitutes a step-wise process for the 
continuous process which results from 
use of the Rosin-Rammler equation or 
the planimeter method; thus, a somewhat 
larger number of screen sizes should be 
required for the same accuracy. In 
planned experiments this can be achieved 
but in using available information from 
commercial operations fewer than enough 
screen-size data can be expected as a rule. 


Eq 9 is well known to the junior 
author as it has been suggested or used 
by a number of statisticians concerned 
with sampling. Data have not been pre- 
sented in the literature, however, to 
show that it will apply; that is, that A 
and B will remain constant, when the 
variance of the percentage ash of coal 
is determined experimentally for incre- 
ments of increasingly larger weights, with 
the understanding that these are to be 
reduced to laboratory size by a process 
that involves crushing of the entire 
increment before riffling or quartering. 
Upon such data depends ultimately the 
choice of formula for the variance. 
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Synthetie Liquid Fuels from Coal 


DISCUSSION 


A. R. POWELL*—Mr. Doherty has 
outlined in a most thorough manner 
valid arguments for the development of 
an industry in this country making syn- 
thetic liquid fuels from coal. No thought- 
ful person will dispute the statement that 
it is essential to carry on fundamental 
and applied research and acquire engi- 
neering “know-how”’ by the erection and 
operation of two or three large plants in 
the near future. Considerations of na- 
tional security indicate that this should 
be done, irrespective of any temporary 
present surplus of natural petroleum. 


* Koppers Co., Inc., Pittsburgh, Pa. 
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It is the belief of the discusser and of 
many others interested in coal technology 
that our energy picture of the future will 
include an increasing utilization of coal 
directly, without any conversion to liquid 
fuel, as a source of energy. A fact that is 
sometimes forgotten is that petroleum 
fuels have often been cheaper than coal 
in many locations and over long periods 
of time, and this price factor has been of 
great importance in expanding the use of 
petroleum fuels at the expense of coal. 
Synthetic liquid fuel made from coal 
must necessarily be several times as 
costly as the coal from which it is made, 
and this fact alone will have a p#found 
effect on the future energy pattern of our 


country. This complete change in the 
economic relationship between solid and 
liquid fuels will lead to the substitution 
of coal itself for many uses now supplied 
by the relatively cheap petroleum fuels. 

From the standpoint of conservation 
of our natural resources, the substitution 
of coal itself for liquid fuels wherever 
possible when the age of synthetic liquid 
fuel arrives is also logical. At least 50 pet 
of the energy of coal is lost during con- 
to Nor is this com- 
pensated for by a higher utilization effi- 
ciency of the liquid fuel in most cases. 
For example, modern steam-boiler plants 
can operate at equal fuel efficiencies with 
either coal or fuel oil. 
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It seems to the discusser that Mr. 
Doherty has underestimated the cur- 
tailment of oil consumption that will 
accompany the future introduction of 
synthetic oil made from coal. Reduced oil 
supplies need not curb our economic ad- 
vancement, as Mr. Doherty fears, pro- 
vided proper research and development 
programs on improved utilization of coal 
itself as an energy source are carried out. 
Such programs should be given as much 
emphasis as the present synthetic-oil 
programs in the interest of conservation, 


national security, and economy in our 
fuel planning for the future. 

Unless some revolutionary develop- 
ment now unforeseen occurs, liquid fuels 
will always be predominant for use in the 
various forms of internal-combustion 
engines and for certain specialized fuel 
uses, even though their cost is several 
times that of coal. For this reason it is 
important that much research and de- 
velopment on synthetic oil from coal be 
carried out ahead of the time that de- 


prices make the manufacture of syn- 
thetic oil necessary, and the Bureau of 
Mines is to be congratulated on its fore- 
sight in aggressively following such a 
above that direct substitution of coal 
will cause curtailment in liquid-fuel use 
when the synthetic era arrives, the dis- 
cusser also thinks that the synthesis of 
liquid fuel from coal will prove to be one 
of the major developments in this coun- 
try during the next decade or two. 


An Evaluation of the Performance of Thirty- 
three Residential Stoker Coals 


By JAMES B. PURDY and HARLAN W. NELSON 


DISCUSSION 


C. F. HARDY *—When a new mine is 
opened, there is always a question as to 
the suitability of the coal for various uses 
including domestic stokers. Until this 
service was offered by Battelle, it was 
customary to hand-screen a few hundred 
pounds of coal and distribute it among 
various engineers or other stoker users. 
Obviously, this is unsatisfactory and in 
no sense of the word standard procedure. 
There have been several instances where 
stoker plants were installed by this hit- 
or-miss system of evaluation, and the coal 
has proved unsatisfactory for use in 
domestic stokers after the plant was 
built. On the other hand, the Battelle 
standard evaluation tests, by showing 
that the coal was unsuitable or border- 
line, have prevented several companies 
from useless investment in stoker-screen- 
ing facilities, and the cost of trying to 
promote the coal on the market. 

This paper is particularly valuable in 
that it brings to the attention of the coal 
industry the fact that there is a method of 
testing available, which gives a reason- 
ably accurate evaluation of a coal for 
domestic-stoker use before it is placed on 
the market. This should stimulate further 
research which should tell why coals per- 
form as they do in domestic stokers. 


R. J. HELFINSTINE{—The correla- 
tion shown between the laboratory com- 
bustion tests and the public acceptance of 

; Coals, Inc., 
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the coal is of particular interest. This 
type of information is needed to bridge 
the gap between the laboratory and the 
consumer. 
that “armchair philosophy” is often used 
to condemn good stoker coals. Obviously, 
no coal should be branded as unsuitable 
for domestic stoker coal because of high 
(or low) ash-fusion temperature, or high 
free-swelling index. Actual combustion 
tests are required to establish the clinker- 
ing and coking characteristics of a coal, 
and judgment should be based upon 
performance and not upon appearance. 
The tests described in this paper show 
that a longer hold-fire period was re- 
quired with high ash coals. This might be 
expected with the type of hold-fire control 
used for the tests. However, it is the 
writer's opinion that this relationship 
would not exist if the controls were of the 
time-interval type. 


C. H. SAWYER*—The work de- 
scribed in this paper represents the long- 
est-standing program of such research 
with which we are familiar, and all of us 
who are interested in this subject have 
borrowed freely both in ideas and in 
method from it. 

Both R. I. Bush, Director of our 
Pittsburgh Stoker Research Laboratory, 
and the writer had an opportunity to 
examine this paper in advance and he 


shares with the writer responsibility for 
the following comment: 

We liked especially the authors’ careful 
statement that values of fuel-bed re- 
sistance indicate “. . . the general condi- 
tion of the fuel bed.” Certainly, fuel-bed 
resistance cannot be ascribed to any one 
property of the fuel bed, such as thick- 
ness, as is so often claimed. We think this 
error has led to many false starts on air- 
control design and it certainly finds its 
way into much stoker advertising. We 
think the limit of 1.5 in. of water given as 
maximum trouble-free fuel-bed resistance 
exceeds the capabilities of several stoker 
fans we have tested and would be safer 
set at some lower value, say, of the order 
of 1.25 in. Fortunately, there is a trend 
toward higher-pressure fans among stoker 
manufacturers, and the point will assume 
less weight as time eliminates the old 
low-pressure jobs. 

‘The authors have questioned the tem- 
perature selected for hold-fire pickups in 
their method. We use an entirely different 
method of evaluating hoid-fire per- 
formance. In typical stoker operation out 
fires are most likely to occur at some time 
between 3 and 5 hr after the last pro- 
longed operation of the stoker. Many 
coals, particularly the semifluid types 
represented by some of the popular low- 
volatile stoker coals, will pick up very 
sharply after this low-activity period and 
would thus show an average time of hold- 
fire operation little if any below the nor- 
mal, even though their remaining alive 
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may have been a touch-and-go proposi- 
tion at the critical stage. We cannot, 
however, offer a completely satisfactory 
substitute for the method cited. We still 
use 3 min per hr timed operation as a 
hold-fire test. Most coals will hold fire at 
such a rate, and we think minimum 
activities, as indicated by stack-tempera- 
ture records, give a closer indication of 
the likelihood of out fire than does the 
average reactivation time of the Battelle 
method. However, we pay for this policy 
with occasional out fires which means 
virtual inability to run a “standard” 
test on the coal in question since much 
other data of value are no longer reliable 
after rekindling such a fire. Possibly 
avoiding a hold-fire check until the end 
of a test schedule might overcome the 
objection to some such attempt to get a 
closer assay of hold-fire characteristics. 

Mr. Bush has suggested that residual 
coke as determined is subject to too much 
accidental variation to allow significance 
by any means short of running several 
tests on each coal to obtain an average 
value. He does not feel that the size con- 
sist of residual coke is subject to as much 
variation as is the quantity, and suggests 
comparison of some figure such as aver- 
age size of residual coke as an alternative 
attempt to index the likelihood of coke- 
tree trouble. 

We find the lack of pattern in clinker 
data disappointing as did the authors. It 
seems that no test of such short duration 
can answer satisfactorily the question of 


“clinkerability.”” However, in our own 
laboratory we have noted a slightly better 
correlation of clinker removed with ash- 
softening temperature than that indi- 
cated in the graph shown. The writer 
has wondered considerably about this 
difference since he knows how carefully 
this work is done at Battelle. One possible 
partial explanation for the difference is 
offered : 

Our fires are undisturbed throughout 
the entire week. In the tests under dis- 
cussion clinker is removed on the evening 
of the fourth day. It would seem only 
human nature for an operator to search 
a fuel bed showing little or no clinker 
more thoroughly than one containing 
some obvious pieces at this stage of the 
test. Such search would constitute culti- 
vation which is always of help in clinker- 
ing difficult ash. Thus certain high-fusion 
or otherwise difficult-to-clinker coals 
might be unconsciously thrown out of 
line in this performance characteristic by 
even the most conscientious operator. As 
a matter of fact even an equivalent de- 
gree of cultivation (unavoidably entailed 
in any clinker search) might favor high- 
fusion coals in this regard and tend to 
even the end quantities of clinker. 


J. B. PURDY and H. W. NELSON 
(authors’ reply)—Mr. Hardy has pointed 
out the economic advantages of a labora- 
tory conducted evaluation test. This of 
course is of prime importance. In addition, 


one of the strong points in favor of a test 
method of this type is that it permits the 
evaluation to be made regardless of the 
season or of fluctuations in outside tem- 
perature. It also permits making a rela- 
tive evaluation of coals with comparative 
ease, since consideration of variations in 
equipment is reduced to a minimum. 

Mr. Helfinstine’s comment regarding 
the type of hold-fire control used is cor- 
rect. However, as pointed out by the 
authors in the paper, the method used 
does. provide a relative means of com- 
paring the performance of coals during 
the periods of hold fire, even though it 
must be recognized that the period of 
operation during each hour may be 
longer than necessary. The method 
eliminates interruptions occasioned by 
attempts to find the lowest possible 
hold-fire setting for each coal under 
test, yet it furnishes a relative measure of 
performance. 

Mr. Sawyer’s discussion of clinkering 
data is of special interest. Disturbing the 
fuel bed certainly has an effect on the 
subsequent formation of clinker in spite 
of all the care that is taken in handling 
the clinker tongs. However, when burning 
a high-ash coal at a feed rate of 30 lb per 
hr, as employed in these tests, sufficient 
ash has been deposited by the end of the 
fourth day to make it often necessary to 
remove the clinker at that time, thus in- 
suring a relatively clean fuel bed for the 
intermittent heat-demand run of the last 
day of the test. 


Some Aspects of Mechanical Coal Cleaning 


\ 


DISCUSSION 


(H. F. Yancey and Orville R. Lyons, 

presiding) 

L. C. MeCABE*—An increased de- 
mand for coal in the west is to be expected 
because of the growth in population and 
industry during the past ten years. The 
author calls attention to the increased 
mechanical cleaning of Utah coal between 
1938, when no cleaning was being done, 
and 1947, when more than 24 pct of the 
production was cleaned. This is essen- 
tially the period of most rapid growth 

*U. 8. Bureau of Mines, Washington, D.C. 


412 . . . Mining Transactions, Vol. 184 


in Utah 


By CARL S. WESTERBERG 


of the Pacific Coast area although the 
growth and, no doubt, the general trends 
in coal production and cleaning continued 
at a less accelerated rate during 1948. The 
Pacific southwest increased 27 pct in 
population between 1940 and 1947 while 
the United States showed only a 7 pct 
increase in the same period. It has been 
estimated that there will be an additional 
15 pet increase in population between 
1947 and 1950. The conclusion that more 
coal and more mechanical cleaning capac- 
ity will be required appears to be well 
founded 


Mr. Westerberg discusses the eco- 


nomic advantages of coal cleaning re- 
flected in freight savings, in lower cost per 
million Btu, and lowered ash and sulphur 
content. In view of the limited occurrence 
of coking coals in the west it would be 
interesting to know whether significant 
beneficiation in coking strength can be 
expected from mechanical cleaning of 
Utah coals. This has been demonstrated 
for some eastern and midwestern coals. 

One can readily agree to the desirabil- 
ity of recovering the fine coal that has 
heretofore been lost in washery slurry. 
The very cheapness of coal has hindered 


= 
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the development of fine coal recovery in 
the past but with improved fine coal 
recovery methods it is possible that re- 
coveries of washed coal will approach the 
theoreticel values of the washability 
curves. 


In European preparation practice, fine 


it: 


coal is more widely recovered than in the 
United States. There are a number of 
reasons for this, some of which are that 
coal is generally more friable a.:d fine coal 
recovery is essential, it is mined with 
greater difficulty and greater cost and 
commands a greater share in the price 


of finished products. Europe is geared to a 
coal economy and in the past oil has not 
been important for power generation and 
heating purposes. This is another way of 
saying that our very abundance of both 
coal and oil is responsible for this differ- 
ence in recovery practice. 


Coal Washing in Colorado and New Mexico 


By J. D. PRICE and W. M. BERTHOLF, Members AIME 


DISCUSSION 


(H. F. Yancey and Orville R. Lyons, 
presiding) 

A. C. RICHARDSON *—First of all, 
I think that the paper represents a lot 
more work, study, and correlation than 
has been indicated by the brief talk by 
Mr. Price. I like the way he started out 
and described the areas from which the 
samples were obtained, the locations of 
the washing plants, the available ton- 
nages, and other background information 
with which to evaluate the data he sub- 
mitted later on. Then I like the way in 
which he described the various types of 
washing plants, the tonnages handled and 
the difficulties of the washing problems; 
showing the amount of material that lies 
close to the specific gravity at which the 
washing separation is made. Later he 
gave figures from washing plant opera- 
tions showing recoveries and. cleaning 

He then discussed his own plant at 
Pueblo. It is the same old plant, I think, 
that I worked around a good many years 
ago. It is unusual to find a plant treating 
nearly 5000 tons of coal a day on tables. 
But this table plant is, I believe, more 
efficient than is indicated by the figures 
that Mr. Price gave. 

To determine the efficiency of a clean- 
ing operation or to compare it with an- 
other it is necessary to consider the 
quantity and character of the material 
close to the specific gravity at which the 
separation is made. It is not fair, I be- 
lieve, to penalize the table operation by 
something like 4 pct of out-of-place- 
material as he has done here. The variety 
and difficulty of the coals that he has to 
wash, the continuous shift and change in 
their composition make a very difficult 


* Battelle Memorial Institute, Columbus, Ohio. 


cleaning problem and the table per- 
formance is excellent. 

I believe that the information in this 
paper will be of interest and value to any- 
one operating or planning to build a coal 
cleaning plant in this or other areas; par- 
ticularly where the cleaning of fine coal 
is a problera. The data may be used for 
comparative purposes in determining the 
relative efficiencies of other cleaning 
plant separations. 


E. D. HAIGLER*—What is a Baum 
jig? 

J. D. PRICE (authors’ reply)—A 
Baum-type jig is one in which the pulsa- 
tions of the water is secured by means of 
a pulsating air current applied on top of 
the water. I imagine you are all familiar 
with the old plunger-type jig which is in 
effect a U tube in which a plunger on one 
side of the U, moving up and down, 
causes a corresponding pulsation on the 
far side of the jig. In the Baum jig, the 
pulsating air current is applied on the 
surface of the water on one side of the U 
tube of the jig and gives a corresponding 
pulsation on the other. It is also com- 
monly known as a pneumatic jig. The 
control of the rise and fall of the water in 
the jig body proper is under much better 
control than it is in any of the other type 
jigs. Mr. Richardson could enlarge on 
that feature, for I know that he has had 
considerable experience with these jigs. 


A. C. RICHARDSON—You have 
asked how to control a Baum-type jig. 
The pulsations in a Baum jig can be 
modified and regulated to a marked de- 
gree by the amount of water admitted to 
the jig and by the adjustments of the 
valve which regulates the manner in 
which air is admitted. 


The number of pulsations per minute is 
controlled by the number of cycles of the 
air valve. Thirty to forty cycles per 
minute is a good speed for large jigs 
treating coarse sizes of coal. 

With an air valve it is possible to 
modify the time-velocity curve of the 
pulsating water to some extent which in 
turn determines the action in a jig bed. 
Within limits the following parts of the 
air valve cycle may be regulated: (1) the 
rate and period of air admission, (2) the 
period of air expansion, (3) the rate and 
period of air exhaust, and (4) the period 


determines the acceleration of the water 
at the beginning of the pulsion stroke and 
the amplitude of the stroke. The period 
of air expansion, after inlet port is closed, 
is one in which the water has reached the 
desired velocity, positive acceleration 
reduced, and the bed held in a mobile 
condition. The rate and period of the air 
exhaust can be adjusted to modify the 
degree of suction and se modify the 
manner in which the particles in the bed 
stratify. The compression period, after 
the exhaust port closes and before the 
intake port opens may be used to ad- 
vantage in retarding the downward 
velocity of water during the suction 
stroke. 

An ideal jig stroke is one in which dur- 
ing the up stroke the bed is lifted slowly 
in a mass and opens up like an accordian 
with the bottom layers dropping away 
first. With the bed open and mobile the 
particles adjust themselves according to 
their hindered settling rates. During the 
down stroke, while the bed is still open 
the particles of high specific gravity are 
accelerated toward the bottom layers. It 
is possible to approach this stroke with 
all types of jigs but it is less difficult to 
approximate it with a Baum jig. 
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The rate and period of air admission 
ee * The Foxboro Co., Kimberly, Nevada. 


C. 3. BLAIR*—I would like to know 
what size coal is treated on these Plat-0 
tables, and whether that had some bear- 
ing on whether they were less efficient 
than these Baum jigs. I have never heard 
anywhere that a table was not more 
efficient on fine coal than any type jig. 


J. D. PRICE—The size we are now 
treating is }¢ in. by 0 with no fines taken 
out ahead of the tables. The entire supply 
of coal is crushed to 14 in., and all sizes 
are treated on the tables. The reason that 
the tables are not as efficient now as in 


* Black Diamond Coal Mining Co., Birming- 
ham, Ala. 


1940 was shown on Table 18 which gives 
comparisons of washed coal for 1940 and 
1947. The coal now contains such a great 
amount of impurities, such a great 
amount of “middling” gravity material, 
that the tables are considerably over- 
loaded with reject material. As a result, it 
is impossible for the riffles to completely 
carry the middling material to the reject 
end and a considerable amount goes over 
the riffles into the washed coal. 

The coal, coming as it does from twenty 
or more mines, varies considerably in 
quality and the tables can be adjusted 
only for the average quality of the coal. 
When the coal is of better quality than 


this average, good coal goes into the 
refuse; when it is of poorer quality than 
average, material which should be re- 
jected finds its way into the clean coal, 
Hence the average overall efficiency of 
separation is not as high as might be 
desired. 


Cc. S. BLAIR—You overload the 
tables? 


J. D. PRICE—That is right. The coal 
is not suitable for high speed operation 
on the tables but we must run at a high 
capacity to get the required tonnage 
through. 


Coal Washing in Washington, Oregon. 


and Alaska 


By M. R. GEER and H. F. YANCEY, Members AIME 


DISCUSSION 


(H. F. Yancey and Orville R. Lyons, 

presiding) 

O. R. LYONS*—I know that we are all 
interested in hearing about problems that 
other people have. To most of the people 
from the eastern part of the United 
States, this kind of coal preparation is 
completely different. It represents wash- 
ing difficulties that most operators have 
never experienced, or, if they have, they 
have refused to consider them because 
there are coals that are much easier to 
wash and, therefore, they leave the more 
difficult ones alone for the time being. 


E. R. McMILLAN f—I think the au- 
thors have summarized the material very 
well. Dr. Yancey has spent a great many 
years in the study of washing coals, as has 
Mr. Geer. I might comment briefly on 
some of the plants that were mentioned, 
plants with which I have had some con- 
nection, particularly those of our own 
company, the Northwestern Improve- 
ment Co. I would like to point out this: 


* Battelle Memorial Institute, 
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that in each case, a great deal of work 
was done in the way of preliminary stud- 
ies of washability of the coal before plants 
were built. The first plant of any size 
built in Roslyn field was mentioned in the 
paper. This central cleaning plant was 
designed and built to handle coal from 
three different mines. I might say that 
prior to 1935, the year in which the plant 
was built, the coal was used largely as 
railway fuel, close to a million tons an- 
nually. But as mining increased in depth, 
it became increasingly difficult to sepa- 
rate and gob much of the impurities 
underground, with the result that the 
run-of-mine coal became so high in ash 
that the railroad eventually was forced 
to consider installing some kind of prepa- 
ration plant at the mine. 

We spent about a year in preliminary 
studies in cooperation with the Bureau of 
Mines to find out the best type of plant 
that would clean the coal. The result, as 
Mr. Geer has explained to you, is a rather 
complicated plant, but it is doing a very 
satisfactory job. We have, however, 
made a number of changes and improve- 
ments since it was first built. The last 
addition was the installation of-a cen- 


trifugal drier to dewater the minus 4 in. 
size. We are now contemplating installing 
heat driers for further drying of minus 
14 in. We use Vissac heat driers for drying 
the stoker coal, the 34 to }4 in. The de- 
mand for drier coal, for both railway and 
industrial use, is forcing us to further 
drying of the coal. 

The plant that was mentioned as hay- 
ing been built in Pierce County, during 
the war, was a government sponsored 
plant. I happen to have had some con- 
nection with its design, construction and 
initial operation. We did what we thought 
then, and still think, was a very thorough 
job of preliminary studies in cooperation 
with the Bureau of Mines on the coal 
from that field. The plant was as good 
a plant as could be built with the equip- 
ment available at that time, 1943. The 
plant that was mentioned as having been 
built at Ravensdale for treating the 
McKay coal was rebuilt about two years 
ago, and in addition to the modified 
Elmore jig washer that was mentioned, 
we added a concentrating table for re- 
cleaning the minus 32 in. Our object 
there was to produce a commercial 
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stoker coal with an ash content of 5 pct 
or less. 


W. M. BERTHOLF*—In the data 
shown on minus 34% or minus 3 in. coal, 
there was one coal which was sized and 


* Colorado Fuel and Iron Corp , Pueblo. Colo. 


data shown for various fractions from 1 
in. down. It would appear that these 
coals are extremely streaky or laminated 
and would have to be crushed very fine 
in order to liberate the impurities. Is this 
the situation? 


M. R. GEER (authors’ reply)—That 


would follow for coking coal where the 
market would permit you to do such fine 
crushing; all steam or domestic coal can- 
not be reduced down to minus 44. How- 
ever, what you say is true; reducing the 
coal to that top size would give a higher 
yield at a lower ash content. 


A Technieal Study of Coal Drying 


By G. A. VISSAC, Member AIME 


REESERR 


XUM 


DISCUSSION 


(Joseph Daniels and J. W. Woomer, 

presiding) 

O. R. LYONS*—I wish to thank Mr. 
Vissac for his compliment. I hope that 
his paper is not only well received, but 
that it will serve to bring forth more 
papers on the subject of thermal drying. 
One of the primary purposes of the work 
performed by Battelle for Bituminous 
Coal Research in investigating the 
thermal drying of coal was to stimulate 
other investigators and to get them to 
contribute their knowledge in the form of 
papers such as this one. We at Battelle 
and the personnel of Bituminous Coal Re- 
search are very gratified that Mr. Vissac 
and other persons have responded in 
this matter of the thermal drying of coal. 

I wish to state that I think that Mr. 
Vissac’s paper is a very clear and easily 
understood description of a method of 
calculating the design requirements for a 
sereen type drier, and I think that it 
would be exceedingly valuable to opera- 
tors arid to those who intend to purchase 
any type of thermal drier and use it in the 
future, if the manufacturers or operators 
who have such information for other 
types of driers would provide the same 
type of information for the other makes 
of driers now on the market. 

I also wish to point out—an idea that 
is new to me, and I know is new to most 
of the operators of driers in the United 
States—the idea of recovering the heat 
that is normally lost in the coal and in the 
exhaust gases. This heat is not being 
trecovered at most of the thermal drying 
operations in the United States, and the 
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possibility of recovering it should be 
called to the attention of every single one 
of those operators. I know many of them 
have never given any thought to the 
matter, but they will be interested once 
they realize the ease with which it could 
be done and the savings that could be 
realized. 

I also wish to compliment Mr. Vissac 
for presenting the method of analysis 
that he uses to determine the difficulty of 
drying any particular coal. It is a very 
simple method, and yet it seems to me 
that it should be a very effective, very 
efficient method for determining the 
difficulty of drying for his particular 
problems. 


C. P. HEINER*—I do not know that 
I can add anything very illuminating to 
what Mr. Vissac has said. I think any- 
thing that Mr. Vissac said in regard to 
coal drying is a contribution because, to 
my personal knowledge, he has studied 
the matter carefully for many years and 
made many valuable contributions. 

I am not too familiar with coal drying 
problems in the east, but I know im the 
west we have not made enough coal dry- 
ing studies. I think coal operators too 
often just take the coal as it is and make 
more or less the best of it. There are rela- 
tively few washing plants in the west 
now, and so the problem has not come to 
the front as much as it probably will in 
the future. 

In this connection, it seems to me that 
this matter of drying the raw coal, as Mr. 
Vissac brings up, is an extremely impor- 
tant one. We have not a continuous miner 
ourselves, yet, but we expect to get some 


* Utah Fuel Co., Salt Lake City, Utah. 


this year, and we think the percentage of 
fine coal—that is, minus 3%, in.—will 
double. We have about 20 pct minus ¥{¢ 
in. in the 8 in. by 0 size now, and we think 
we will likely have 40 pct, which will 
have a surface moisture of the order of 
8 pct. To wash it satisfactorily, we will 
have to dry the raw coal first in order to 
screen it, and after that, I suppose, there 
will have to be dry cleaning of some sort. 

We have not really used dry cleaning 
on fines in the west yet to my knowledge, 
but it is a matter that has to be faced by 
the industry, and I am very hopeful that 
Mr. Vissac’s study will assist us in that 
connection. 


W. L. McMORRIS*—In my company 
we are preparing largely metallurgical 
coal for a great number of byproduct 
coke plants. The most outstanding thing 
to me about the requirements of moisture 
in the finished product is that there is a 
different requirement for almost every 
coke plant. Each operator has a different 
set of factors on which he establishes his 
coking costs where they involve moisture. 
For our corporation operations in Bir- 
mingham, my company does not produce 
the coal, but in Birmingham they are 
getting away with moistures very much 
higher than our plant at Clairton, Pa., 
would tolerate. The moisture that we 
have to produce for the plants along the 
lakefront where they are subject to much 
more severe weather is something else 
again. We have not tackled heat drying, 
primarily because our customers do not 
know what heat drying will do to the 
coking characteristics of the coal. If the 
temperature of drying can be held down 
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to from 120 to 140°, it is hard to imagine 
that heat drying would affect the coking 
characteristics unless they were on the 
ragged edge to begin with. 

The mechanical drying of coal has been 
given a great deal of study recently owing 
to the advent of the solid bowl centrifugal 
filter that has been installed in several 
plants and sold by the Bird Machine Co. 
of Massachusetts. Other filters of that 
same character, in smaller sizes, have 
been used widely in other industries. We 
have had some experience with the Bird 
filter and have found it desirable for the 
mechanical removal of moisture. They 
are efficient, but one of the outstanding 
reasons why it is, let us say, a desirable 
unit, is that it does give a mixture of all 
the sizes which are going to be put to 
that type of mechanical drying. In dry- 
ing 4 by 0 material the Bird filter cake 
contains all of the fine sizes. The handling 
of coal by vacuum filters and screen 
basket driers gives two fine-mesh prod- 
ucts. Our experience with the Bird 
filter has been variable. Thirteen were 
recently installed in a plant but for our 
conditions we found it desirable to re- 
build them. We had done some experi- 
mental work as to the most desirable 
bowl contour to secure the most efficient 
drying. We had formed that bowl contour 
with baffles making a coal bed. When 
formed with steel, the center section had 
an angle of about 19° with the rotating 
axis of the machine, and we found that 
the coal would not convey up that slope. 
It would hang until it was forced through. 


Instead of carrying a normal bed, it built 
up and would move by fits and starts. We 
put in what our men in the plant called 
“skid chains.” We took the machines 
apart and put in conveying strips in the 
line of normal travel of the material to 
prevent its moving around the circum- 
ference of the bowl. We do not know yet 
how good a job of drying we are going to 
do. It has been irregular, but the whole 
operation of the new plant has been 
irregular, and we have not said yet that 
we cannot make a regular cake. We did 
have mechanical difficulties most of which 
are corrected. 

Whether the Bird filter would put coal 
in the best condition for thermal drying 
is something we do not know. As I said 
before, our biggest problem is knowing 
what our various customers have to have 
in the way of a final product. I see there 
are some coke plant men here, and I 
would not be surprised if they have dif- 
ferent ideas of what they need in their 


plants. 


G. A. VISSAC (author’s reply)—I 
think we agree entirely, at least that is 
what I tried to convey, namely: all possi- 
ble moisture should be removed mechani- 
cally before heat drying. We have had 
some experience with mechanical driers, 
too. We have the centrifuge, but did not 
buy the Bird centrifuge because with our 
coal, it was not possible to reduce its 
moisture below 12 pct. In other words, 
the final moisture content that a cen- 
trifuge would be able to give varies so 
much with the kind of coal and the size 


composition, that it is very difficult to 
guarantee a moisture content. 

When it comes to requirements, I am 

at the present time working on a new 
coke plant in connection with Simon 
Carves of England. They have a new 
design by which they claim the higher the 
moisture content, the better they like it. 
In fact, they want me to use 10 pct mois- 
ture, which is unusual as my experience 
has been that in coke preparation 6 pct 
was about the ideal. It is certain that with 
more moisture, even if the brick walls can 
carry it and if nothing is disturbed, time 
is required to evaporate the water. As it 
takes as much as 2 or 3 hr to evaporate 
the water, the capacity of the oven is 
reduced accordingly. In addition, we have 
not only to deal with coke, but have more 
to do with briquettes, which the railways 
are using. All the coal in the old country 
used by the railways is briquettes, be- 
cause in this way there is a definite 
standard of quality, and it is easier to 
store. 
To make a good briquette, the moisture 
cannot exceed more than 2 pct. That is 
where our drying problems become diffi- 
cult. Railway specification at the present 
time on mine run, to show that moisture 
is far more important than ash, is as much 
as 16 pct ash, and less than 3 pct mois- 
ture. That is why we have to dry it. 

The results of centrifuge driers in our 
country are that we are never able to 
get below 9 to 12 pct moisture. Coals 
freeze below 3 pct, so the centrifuge does 
not solve our problems. 


Drying Low-rank Coals in the Entrained and 


Fluidized State 


By V. F. PARRY, J. B. GOODMAN, and E. O. WAGNER 


DISCUSSION 


(Joseph Daniels and J. W. Woomer, 

presiding) 

C. P. HEINER*—If you take out 35 
pct of the total weight of the coal in the 
form of moisture, would that be about 
what it was in the case of North Dakota 
lignites >? 

* Utah Fuel Co., Salt Lake City, Utah. 
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V. F. PARRY (authors’ reply)—That 
is about it. 
Cc. P. HEINER—That will be about a 


35 pct loss and the final product will be 
about 11,000 Btu? 


V. F. PARRY—That is right. The 
heating value of the dried lignite is 
10,000 to 11,000 Btu. 


C. P. HEINER—And the thought is 


not, then, to produce a commercial coal 
with that neavy loss, but to make other 
products—that is, synthetic fuel base, is 
that it? 


V. F. PARRY—The principal thought 
is to upgrade the coal, making it a more 
favorable raw material for industrial 
purposes, both for shipment and direct 
use. You see, the trouble in these lignites 
is that their moisture penalizes their 
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shipment, and if we can remove that at 
low cost, they can be shipped greater 
distances to industrial plants. 


C. P. HEINER—The only observation 


I have to make is if you only raise it to 
11,000 Btu you still have a vast quantity 
of reserves that are much hotter, as you 
well know. 


V. F. PARRY—This is just the long 
range study of possibilities of these low 
grade coals, and raising them up to 
11,000 Btu does not reach the quality of 
high grade coals yet. 


The Rupp-Frantz Vibrating Filter 


By W. M. BERTHOLF and J. D. PRICE, Members AIME 


DISCUSSION 


(Joseph Daniels and J. W. Woomer, 

presiding) 

W. J. PARTON *—I have not had the 
opportunity to read this paper, and I do 
not have a written discussion. However, 
I thought it might be interesting for me 
to relate some of the experiences we had 
with equipment similar to the vibrating 
filter as described by the authors. 

At the Tamaqua flotation plant of the 
Lehigh Navigation Coal Co. approxi- 
mately 40 tons per hour of froth concen- 
trate carrying 60 pct by weight moisture 
are produced. The major problem en- 
countered at this plant is the dewatering 
of this coal froth so that a satisfactory 
product can be sent to market. In the 
original design of the plant a centrifuge 
of solid bowl type was included for de- 
watering this material. The centrifuge 
did not work out as well as we had hoped. 
High maintenance costs and moisture 
content in the cake were obtained. 

A Robbins dewatering screen was in- 
stalled at a later date with the idea of 
using it in conjunction with the centri- 
fuge. The froth concentrate from the 
flotation cells was fed directly to the 
Robbins dewatering screen. The cake 
from the screen carried approximately 55 
pet of the feed solids. Moisture in the 
cake was approximately 24 pct by weight. 
The underflow from the screen carried 45 
pet of the feed tonnage at about 80 pct 
moisture by weight. The underflow 
product was then pumped into the cen- 
trifuge with the idea of using the cen- 
trifuge for recovering the tonnage lost 
through the screen. This circuit did not 
operate as satisfactorily as we expected. 
The only benefit derived was in the 
reduction in the power consumed by the 
centrifuge. The maintenance on the cen- 
trifuge was approximately the same as 
previously. 

The next step in our experiments was 
to pump the underflow from the screen 
into a cyclone thickener which was 
mounted directly over the vibrating 
screen. This thickener increased the con- 
centration of the solids to approximately 
60 pet by weight and dropped the mate- 
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rial back on the filter cake which had 
formed toward the discharge end of the 
screen. Unfortunately, the screen was 
not capable of handling this additional 
tonnage, and our experiments stopped at 
that point. 

We have been considering installing a 
second screen to make possible the com- 
plete mechanical dewatering of this 
product by the use of the dewatering 
screen and the cyclone thickener. 

Another possibility under study is to 
pump the underflow from this screen to a 
thickener which is available in the flota- 
tion plant, and to combine this thickened 
underflow with the original feed going to 
the screen. Again, however, a second 
dewatering screen will be required to 
handle the total tonnage. 


O. R. LYONS*—I had an opportunity 
to read this paper ahead of the meeting, 
and I did a little pencil engineering on it. 
As Mr. Bertholf said, it is very difficult 
to make a comparison and to carry the 
results of work at one plant over to what 
might be expected at another. What I 
did was to find information on filtering 
operations more or less comparable to the 
type of operation that Mr. Bertholf has 
with his vibrating filter. The only infor- 
mation thet I was able to find was for 
drum type filters, and I found the operat- 
ing characteristics of the vibrating filter 
and the drum type filters were very 
similar. The moisture contents of the 
cakes were almost identical. The output 
per square foot was about the only way 
that I could compare their capacities— 
using square foot of screen area against 
square foot of filter area—and I found 
the capacity of the vibrating filter to be 
slightly greater per unit area than the 
capacity of the drum-type filters. 


W. H. NEWTON t—De I understand 
that the only escape for the solids is by 
overflowing the thickener? That is, does 
the filter have a chance to recover all the 
solids except that lost in the thickener 
overflow? 


W. M. BERTHOLF (authors’ reply)— 
Actually, the only escape from that part 
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once they get into that part of the circuit, 
they must go over the top to escape. 


W. H. NEWTON—I would like to ask 
Mr. Lyons if, in the study of rotary 
filters, he has any basis for comparison of 
operating costs? 


0. R. LYONS—No, I had no informa- 
tion on costs. The only information I was 
able to find was on screen size, moisture 


content, and tonnage output per unit 
area. 


W. L. McMORRIS*—Are you wasting 
that overflow water or re-using it? 


W. M. BERTHOLF—Right now, we 
are not re-using it. 


D. R. MITCHELLt—What is the ap- 
proximate per capita cost of one of these 
units? 

W. M. BERTHOLF—It appears to be 


somewhere in the neighborhood of $200, 
for the screen. 


W. H. NEWTON-—-The cost would be 
about $2500 for the complete unit includ- 

G. A. VISSAC{—I do not like to come 
on the floor after I have been talking so 
long, but I thought you might be inter- 
ested in our experience in dewatering, as 
well as drying our very fine coals. We 
have used both centrifuge and vibrating 
screens. The type of vibrating screens we 
have used in Canada are called the 
Zimmer. That is a screen of German 
construction, and I guess it is along the 
same lines as the dewatering screens you 
are using now. We use wedge wires, and 
the minimum size opening is a quarter of 
a millimeter. In our experience, the 
cheapest way is still a dewatering bin. A 
dewatering bin takes 48 hr to do work 
that takes 20 min in a dewatering screen. 
We use old wedge wire from our driers 
which we cover with brattice cloth, and 
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in this way we have no losses. 

The trouble with the centrifuge, as 
well as the dewatering screen, is that 
there is always an undersize, and the 
question is what to do with it? In some 
coals it amounts to a considerable tonnage. 
With the dewatering bin, we have no 
losses, and we arrive at about the same 
amount of remaining moisture, which 
varies according to the coal, from 10 to 
16 pet. 

So much for mechanical dewatering. 
Now for the drying. Some plants have to 
deal with that minus quarter millimeter. 
The practice in the old country is to treat 
those sizes by flotation and recover the 
coal by filter presses or disk filters like 
those used in mineral separation. Those 
machines are very expensive, and the 
remaining moisture is as high as 24 pct. 

So, in most cases, you end up, very 
often, with heat drying. The flash type 
used for this drying is not new. This is 
called the Buttner-Rema-Rosin in Ger- 
many, and that type of drier has been 
in use there for 25 years. You can find it 
_ described in some reports made by some 

British Intelligence as well as, I think, 
American Intelligence. A very good de- 
scription of the flash type of drier was 
given at the International Congress in 
1935 in Paris. It is a far more complicated 
type of machine. It included a classifier, 
and the large sizes were ground again 
until they were able to go through. That 
is the reason why that type of drier was 
never very successful unless for a coke or 
briquette plant, because the amount of 
fines is increased, and coal below a 
hundred mesh is very difficult to work 
with. So there is still room for research 
work. At the present time, we think that 
we can do with the screen type drier just 
as good a job as is done with the flash 
type. The advantage of the screen type is 
that the fines go through the screen and 
there is an ascending current of hot air 
to dry them. The large sizes remain on the 
screen and can be carried out separately. 
In this way, crushing the coal is avoided, 
and that is important when handling bi- 
tuminous coal. 


V. F. PARR Y *-{—The authors describe 
an economical method of recovering fine 
coal from washepy sludges and slurries. 
I enjoyed readiiig the paper and found 
the presentation very interesting. 

It is reported that total operating costs 
per ton of dry coal handled are 4.75 cents. 
This indicates a cost of 6.6 cents per ton 
of water removed from the slurry or 
sludge, assuming that the vibrating 
filters receive sludge containing 50 pct 
solids and reduce the moisture to 78 pct 
solids in the cake. It is estimated that the 
cost of removing water from lignite by 
evaporation is about 75 cents per ton of 
water removed under favorable condi- 
tions when lignite costs $1.00 per ton. If 
coal costs 15 cents per million Btu, it is 
estimated that the cost for evaporating a 
ton of water from coal will be about $1.00. 
Therefore, the advantage of mechanical 
filtering over evaporation in this instance 
is on the order of 1 to 15. 

The vibrating filter appears to have a 
moisture-reduction limit of about 20 pct 
in the cake. This will vary with the size 
of coal and the distribution of sizes in the 
cake as pointed out by the authors. The 
average moisture in the filtered cake is 
about. 22 pct and it may reach 28 pct 
when treating slurries. Coals of 22 pct 
moisture are penalized in utilization. It is 
somewhat difficult to handle the cake and 
to distribute it evenly in a coke-oven mix. 
Furthermore, the weight and latent heat 
of the moisture in the cake subtract con- 
siderabiy from the heating value. Reduc- 
tion of the moisture in the cake from 22 
down to | or 2 pct may have several ad- 
vantages both from the standpoint of 
handling materials and from efficiency 
in utilization. I should like to present 
some discussion on the problem of reduc- 
ing the moisture by evaporation, since 
this appears to be the only feasible way 
to remove the water remaining in the 
cake after mechanical filtering. 

We have experimented for some time 
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with high-speed drying of low-rank coals, 
These fuels contain bed moisture ranging 
from 15 to 50 pet, but this moisture can 
only be removed by evaporation. We 
have found that moisture can be removed 
at maximum speed by drying in the en- 
trained and fluidized state, employing 
high-temperature products of combus- 
tion. Fine coal in the form of filter cake 
containing up to 90 pct moisture can 
be flash-dried with medium-temperature 
gases, such as is done in the Raymond 
flash-drying system illustrated in Fig 1 
of the paper. In this system the cake is 
mixed with a portion of dried coal and 
then dispersed mechanically by a fan in 
the hot gas stream. Since the moisture is 
principally surface moisture, the evapora- 
tion is extremely rapid and the capacity 
depends upon the rate of supply of hot 
gas. In this system the temperature of the 
hot gas is limited to about 1300°F to 
avoid damage to the fan. 

Hot gases at 2600 to 2200°F, and possi. 
bly higher, might be used for drying the 
filter cake, employing the technique we 
are using on low-rank coals. In this sys- 
tem the hot gases are generated under 
pressure and jetted into the fluid bed. 
Mechanical agitation in the bed could be 
employed to break up the filter cake 
without the addition of dried material. 
The thermal efficiency of such a system 
is 50 to 75 pet higher than that of the 
system previously discussed because of 
the higher-temperature hot gas and the 
possibility of excluding recycled dried 
coal. The capacity of a drying column 
employing the entrained and fluidized 
technique should be about 2000 lb of 
filter cake per hour per square foot. The 
net heat required to dry the coal is 316 
Btu per pound, and the overall thermal 
efficiency of the drying system should be 
85 to 90 pct. These estimates are derived 
from our experience in drying lignite of 
37 pet moisture. 

It is indicated, from studies we have 
made on costs of drying low-grade coals, 
that the moisture in filter cake can be 
removed at a cost of $0.75 to $1.00 per 
ton of moisture removed. 


Cyelene Operating Facters and Capacities on 
Coal and Refuse Slurries 


By D. A. DAHLSTROM, Junior Member, AIME 


DISCUSSION 


(A. C, Richardson and Charles C. 
Boley, presiding) 
W. E. BROWN *—In the operation of 
the cyclone, what factors have you found 
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that will affect its results as far as effi- 
ciency goes; for example, if you have 
coming through the cyclone a pulp of 
20 gpm, that has, say, 25 or 30 pct solids, 
and then from operational characteristics 
this pulp changes to 35 pct solids but it is 
still maintaining the same ratio of flow. 
How does that affect the cyclone? 


D. A. DAHLSTROM (author’s reply) 
—It has a definite effect, as you know from 
Mr. Sutherland's paper,” in that as you 
increase the solid concentration of your 
inlet slurry, you will naturally have an 
according effect on the overflow concen- 
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tration. This, of course, assumes that the 
amount of addition possesses the same 
size distribution—in other words, the 
size distribution of the heavier load is the 
same as the lighter load. The cyclone will 
tend to operate with about the same 
efficiency even though there is an increase 
in the loading. A very rapid complete 
overloading of the cyclone is not usually 
experienced. However, it will undoubt- 
edly tend to go into a transition dis- 
charge for severe loadings unless there is 
some method of changing the underflow 
diameter. In this case the recovery un- 
doubtedly will be injured to a certain 
extent. 

There have been methods advanced for 
the use of a rubber joint at the bottom of 
the cyclone in order to be able to change 
the diameter of the underflow at any one 
time. I have not done any work at all on 
that, so I cannot answer that question, 
but we believe it is extremely important 
that the slope of the cone be maintained 
constant all the way down to the under- 
flow discharge. As soon as the flow pat- 
tern of the cyclone is disturbed, the air 
current, which we think is important for 
the maximum elimination of solids, tends 
to shut off. 

Ww. E. BROWN—Usually in an opera- 
tion, a constant volume of pulp comes 
through any process, but the solids can 
vary considerably. 


D. A. DAHLSTROM—Again I will 
have to go back to Mr. Sutherland’s data, 
and you will observe that it would vary 
during a day’s time, especially as you get 
a build-up of fine solids in your system. 
We found that the variation was not too 
great, that is, we did not have to go into 
any change in dimensions at all. We 
simply aliowed them to stey put, and we 
did get a certain amount of damage to 
our percentage of extraction, because we 
progressed more and more toward the 
complete overloaded condition. How- 
ever, it was not serious, I believe, and 
you could set your underflow dimensions 
to take care of, say, your average, or 
slightly larger than average, operating 
condition. It probably would take care of 
your peak periods and also would not 
give you too much dilution in periods 
when below average load. 


J. D. GROTHE*—Your work was 
done essentially on homogeneous gravity 
solids ? 

D. A. DAHLSTROM—That is right. 


J. D. GROTHE—The work at the 
collieries would be on heterogeneous 
gravity solids. Can you tell us the effect 
in this case? 

D. A. DAHLSTROM—When you 
have a range of gravity material that is 
ranging from coal of, say, 1.3 up to pyrite 
of approximately 5.0, you will naturally 
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have a range of 50 pct points. In other 
words, each particular particle of gravity 
has its own particular 50 pct point. That 
is why we had to standardize on standard 
specific gravity material for theoretical 
work, because we would have an intro- 
duction of too complex a variable by use 
of coal or refuse slurries. 

In our analyses we use the hydrometer 
method proposed by the Casagrande, 
which assumes an average specific grav- 
ity of that fraction, and I might add that 
the method of hydrometer analysis has 
been used by soil mechanics and civil 
engineers, and is considered about as 
valid as any subsieve method. We found 
that this, tempered with a 1.25 safety 
factor, would give a suitable prediction of 
50 pct points. 

W. L. McMORRIS*—You made the 
statement that the cyclone could be used 
as a vessel for separation for particles of 
different gravity. You showed in your 
slides a differential between the 50 pct 
point of your standard material and that 
of a higher gravity material. Have you 
ever worked out, either experimentally or 
mathematically, the difference in the 
ratio of concentration shown in the cy- 
clone as compared to the ratio of con- 
centration in hindered settling or in free 
settling > 

D. A. DAHLSTROM—May I change 
your question around to this: Have we 
shown any effect on the 50 pct point as 
we increase the solid concentration on the 
feed—does that sound logical > 


W. L. McMORRIS—No. Let me give 
you an example. You made the statement 
that there would be a different 50 pct 
point on pyrite as compared to 1.3 
gravity coal. If you apply the standard 
hindered settling formulas to 1.3 coal 
and, say, 4.9 pyrite, would the ratio of 
concentration that you obtain in the cy- 
clone be as good as that which you obtain 
in hindered settling > 

D. A. DAHLSTROM—We made no 
tests on that because we were entirely 
concerned with complete solid elimina- 
tion with relatively dilute suspensions, 
and we found, as indicated, that when we 
used Stokes’ law without any hindered 
settling considerations and obtained our 
correlations, we did as well as free 
settling. I do not know what would hap- 
pen with hindered settling. 

H. F. YANCEY{ and M. R. GEER{ 
—The cyclone paper by Fraser, Suther- 
land, and Giese,'* and that by Dahlstrom 
are of great interest to us because the 
original work on the cyclone as a thick- 
ener of coal slurry was done by the 
Bureau of Mines at its Northwest Ex- 
periment Station in Seattle. The first 
paper is especially interesting because it 


represents plant operation as distin- - 
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FIG 17—Comparison of solids recovery in 
5, 7, and 14 in. cyclones. 


guished from laboratory-test information. 
Dahlistrom’s paper is concerned princi- 
pally with cyclone design and provides 
information hitherto unavailable on the 
energy requirements of cyclones. 

One of the most important conclusions 
he has reached is that cyclone diameter 
has no influence on the efficiency of re- 
covering solids; in other words, large 
cyclones are as efficient as small units. 
This conclusion, however, does not ap- 
pear to be substantiated by published 
data on cyclone performance, even in- 
cluding that provided by his own work. 
To illustrate this point, Fig 17 shows 
the performance of 5, 7, and 14 in. cy- 
clones, expressed in terms of the per- 
centage recovery of the individual size 
fractions comprising the feed slurry. Data 
for the 5 in. cyclone represent test $2 
from our own published report;* and that 
for the 7 in. cyclone are from test 2 of 
Dahistrom’s discussion* of this report. 
Two curves are shown for the 14 in, cy- 
clone installed at Kayford, W. Va., one 
representing an average of 10 tests re- 
ported by Fraser, Sutherland, and Giese, 
and the other illustrating an average of 5 
tests on the same unit reported by 
Dahlstrom. All of these tests were made 
on coal slurries, and all are comparable in 
that they represent vortex discharges 
containing less than 16 pct of the water 
present in the cyclone feed. 

These curves illustrate clearly the 
superior recovery effected by the smaller 
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in this way we have no losses. 

The trouble with the centrifuge, as 
well as the dewatering screen, is that 
there is always an undersize, and the 
question is what to do with it? In some 
coals it amounts to a considerable tonnage. 
With the dewatering bin, we have no 
losses, and we arrive at about the same 
amount of remaining moisture, which 
varies according to the coal, from 10 to 
16 pet. 

So much for mechanical dewatering. 
Now for the drying. Some plants have to 
deal with that minus quarter millimeter. 
The practice in the old country is to treat 
those sizes by flotation and recover the 
coal by filter presses or disk filters like 
those used in mineral separation. Those 
machines are very expensive, and the 
remaining moisture is as high as 24 pct. 

So, in most cases, you end up, very 
often, with heat drying. The flash type 
used for this drying is not new. This is 
called the Buttner-Rema-Rosin in Ger- 
many, and that type of drier has been 
in use there for 25 years. You can find it 
described in some reports made by some 
British Intelligence as well as, I think, 
American Intelligence. A very good de- 
scription of the flash type of drier was 
given at the International Congress in 
1935 in Paris. It is a far more complicated 
type of machine. It included a classifier, 
and the large sizes were ground again 
until they were able to go through. That 
is the reason why that type of drier was 
never very successful unless for a coke or 
briquette plant, because the amount of 
fines is increased, and coal below a 
hundred mesh is very difficult to work 
with. So there is still room for research 
work. At the present time, we think that 
we can do with the screen type drier just 
as good a job as is done with the flash 
type. The advantage of the screen type is 
that the fines go through the screen and 
there is an ascending current of hot air 
to dry them. The large sizes remain on the 
screen and can be carried out separately. 
In this way, crushing the coal is avoided, 
and that is important when handling bi- 
tuminous coal. 


V. F. PARR Y *:+—The authors describe 
an economical method of recovering fine 
coal from washepgy sludges and slurries. 
I enjoyed readiig the paper and found 
the presentation very interesting. 

It is reported that total operating costs 
per ton of dry coal handled are 4.75 cents. 
This indicates a cost of 6.6 cents per ton 
of water removed from the slurry or 
sludge, assuming that the vibrating 
filters receive sludge containing 50 pct 
solids and reduce the moisture to 78 pct 
solids in the cake. It is estimated that the 
cost of removing water from lignite by 
evaporation is about 75 cents per ton of 
water removed under favorable condi- 
tions when lignite costs $1.00 per ton. If 
coal costs 15 cents per million Btu, it is 
estimated that the cost for evaporating a 
ton of water from coal will be about $1.00. 
Therefore, the advantage of mechanical 
filtering over evaporation in this instance 
is on the order of 1 to 15. 

The vibrating filter appears to have a 
moisture-reduction limit of about 20 pct 
in the cake. This will vary with the size 
of coal and the distribution of sizes in the 
cake as pointed out by the authors. The 
average moisture in the filtered cake is 
about 22 pct and it may reach 28 pct 
when treating slurries. Coals of 22 pct 
moisture are penalized in utilization. It is 
somewhat difficult to handle the cake and 
to distribute it evenly in a coke-oven mix. 
Furthermore, the weight and latent heat 
of the moisture in the cake subtract con- 
siderably from the heating value. Reduc- 
tion of the moisture in the cake from 22 
down to 1 or 2 pct may have several ad- 
vantages both from the standpoint of 
handling materials and from efficiency 
in utilization. I should like to present 
some discussion on the problem of reduc- 
ing the moisture by evaporation, since 
this appears to be the only feasible way 
to remove the water remaining in the 
cake after mechanical filtering. 

We have experimented for some time 


with high-speed drying of low-rank coals, 
These fuels contain bed moisture ranging 
from 15 to 50 pet, but this moisture can 
only be removed by evaporation. We 
have found that moisture can be removed 
at maximum speed by drying in the en- 
trained and fluidized state, employing 
high-temperature products of combus- 
tion. Fine coal in the form of filter cake 
containing up to 90 pct moisture can 
be flash-dried with medium-temperature 
gases, such as is done in the Raymond 
flash-drying system illustrated in Fig 1 
of the paper. In this system the cake is 
mixed with a portion of dried coal and 
then dispersed mechanically by a fan in 
the hot gas stream. Since the moisture is 
principally surface moisture, the evapora- 
tion is extremely rapid and the capacity 
depends upon the rate of supply of hot 
gas. In this system the temperature of the 
hot gas is limited to about 1300°F to 
avoid damage to the fan. 

Hot gases at 2000 to 2200°F, and possi- 
bly higher, might be used for drying the 
filter cake, employing the technique we 
are using on low-rank coals. In this sys- 
tem the hot gases are generated under 
pressure and jetted into the fluid bed. 
Mechanical agitation in the bed could be 
employed to break up the filter cake 
without the addition of dried material. 
The thermal efficiency of such a system 
is 50 to 75 pet higher than that of the 
system previously discussed because of 
the higher-temperature hot gas and the 
possibility of excluding recycled dried 
coal. The capacity of a drying column 
employing the entrained and fluidized 
technique should be about 2000 Ib of 
filter cake per hour per square foot. The 
net heat required to dry the coal is 316 
Btu per pound, und the overall thermal 
efficiency of the drying system should be 
85 to 90 pet. These estimates are derived 
from our experience in drying lignite of 
37 pet moisture. 

It is indicated, from studies we have 
made on costs of drying low-grade coals, 
that the moisture in filter cake can be 
removed at a cost of $0.75 to $1.00 per 
ton of moisture removed. 


Cyelone Operating Facters and Capacities on 
Coal and Refuse Slurries 


By D. A. DAHLSTROM, Junior Member, AIME 


DISCUSSION 


(A. C. Richardson and Charles C. 
Boley, presiding) 
W. E. BROWN *—In the operation of 
the cyclone, what factors have you found 
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that will affect its results as far as effi- 
ciency goes; for example, if you have 
coming through the cyclone a pulp of 
20 gpm, that has, say, 25 or 30 pct solids, 
and then from operational characteristics 
this pulp changes to 35 pct solids but it is 
still maintaining the same ratio of flow. 
How does that affect the cyclone? . 


D. A. DAHLSTROM (author's reply) 
—It has a definite effect, as you know from 
Mr. Sutherland's paper," in that as you 
increase the solid concentration of your 
inlet slurry, you will naturally have an 
according effect on the overflow concen- 


18 References 13 to 23 are at the end of this 
discussion. 
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tration. This, of course, assumes that the 
amount of addition possesses the same 
size distribution—in other words, the 
size distribution of the heavier load is the 
same as the lighter load. The cyclone will 
tend to operate with about the same 
efficiency even though there is an increase 
in the loading. A very rapid complete 
overloading of the cyclone is not usually 
experienced. However, it will undoubt- 
edly tend to go into a transition dis- 
charge for severe loadings unless there is 
some method of changing the underflow 
diameter. In this case the recovery un- 
doubtedly will be injured to a certain 
extent. 

There have been methods advanced for 
the use of a rubber joint at the bottom of 
the cyclone in order to be able to change 
the diameter of the underflow at any one 
time. I have not done any work at all on 
that, so I cannot answer that question, 
but we believe it is extremely important 
that the slope of the cone be maintained 
constant all the way down to the under- 
flow discharge. As soon as the flow pat- 
tern of the cyclone is disturbed, the air 
current, which we think is important for 
the maximum elimination of solids, tends 
to shut off. 


W. E. BROWN—Usually in an opera- 
tion, a constant volume of pulp comes 
through any process, but the solids can 
vary considerably. 


D. A. DAHLSTROM—Again I will 
have to go back to Mr. Sutherland's data, 
and you will observe that it would vary 
during a day's time, especially as you get 
a build-up of fine solids in your system. 
We found that the variation was not too 
great, that is, we did not have to go into 
any change in dimensions at all. We 
simply allowed them to stay put, and we 
did get a certain amount of damage to 
our percentage of extraction, because we 
progressed more and more toward the 
complete overloaded condition. How- 
ever, it was not serious, I believe, and 
you could set your underflow dimensions 
to take care of, say, your average, or 
slightly larger than average, operating 
condition. It probably would take care of 
your peak periods and also would not 
give you too much dilution in periods 
when below average load. 


J. D. GROTHE*—Your work was 
done essentially on homogeneous gravity 
solids? 

D. A. DAHLSTROM—That is right. 


J. D. GROTHE—The work at the 
collieries would be on heterogeneous 
gravity solids. Can you tell us the effect 
in this case? 


D. A. DAHLSTROM—When you 
have a range of gravity material that is 
ranging from coal of, say, 1.3 up to pyrite 
of approximately 5.0, you will naturally 
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have a range of 50 pct points. In other 
words, each particular particle of gravity 
has its own particular 50 pct point. That 
is why we had to standardize on standard 
specific gravity material for theoretical 
work, because we would have an intro- 
duction of too complex a variable by use 
of coal or refuse slurries. 

In our analyses we use the hydrometer 
method proposed by the Casagrande, 
which assumes an average specific grav- 
ity of that fraction, and I might add that 
the method of hydrometer analysis has 
been used by soil mechanics and civil 
engineers, and is considered about as 
valid as any subsieve method. We found 
that this, tempered with a 1.25 safety 
factor, would give a suitable prediction of 
50 pct points. 


W. L. McMORRIS*—You made the 
statement that the cyclone could be used 
as a vessel for separation for particles of 
different gravity. You showed in your 
slides a differential between the 50 pct 
point of your standard material and that 
of a higher gravity material. Have you 
ever worked out, either experimentally or 
mathematically, the difference in the 
ratio of concentration shown in the cy- 
clone as compared to the ratio of con- 
centration in hindered settling or in free 
settling ? 

D. A. DAHLSTROM— May I change 
your question around to this: Have we 
shown any effect on the 50 pct point as 
we increase the solid concentration on the 
feed—does that sound logical ? 


W. L. McMORRIS—No. Let me give 
you an example. You made the statement 
that there would be a different 50 pct 
point on pyrite as compared to 1.3 
gravity coal. If you apply the standard 
hindered settling formulas to 1.3 coal 
and, say, 4.9 pyrite, would the ratio of 
concentration that you obtain in the cy- 
clone be as good as that which you obtain 
in hindered settling > 

D. A. DAHLSTROM—We made no 
tests on that because we were entirely 
tion with relatively dilute suspensions, 
and we found, as indicated, that when we 
used Stokes’ law without any hindered 
settling considerations and obtained our 
correlations, we did as well as free 
settling. I do not know what would hap- 
pen with hindered settling. 

H. F. YANCEYt and M,. R. GEER{ 
—The cyclone paper by Fraser, Suther- 
land, and Giese,'* and that by Dahlstrom 
are of great interest to us because the 
original work on the cyclone as a thick- 
ener of coal slurry was done by the 
Bureau of Mines at its Northwest Ex- 
periment Station in Seattle. The first 
paper is especially interesting because it 
represents plant operation distin- 
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FIG 17—Comparison of solids recovery in 
5, 7, and 14 in. cyclones. 


guished from laboratory-test information. 
Dahistrom’s paper is concerned princi- 
pally with cyclone design and provides 
information hitherto unavailable on the 
energy requirements of cyclones. 

One of the most important conclusions 
he has reached is that cyclone diameter 
has no influence on the efficiency of re- 
covering solids; in other words, large 
cyclones are as efficient as small units. 
This conclusion, however, does not ap- 
pear to be substantiated by published 
data on cyclone performance, even in- 
cluding that provided by his own work. 
To illustrate this point, Fig 17 shows 
the performance of 5, 7, and 14 in. cy- 
clones, expressed in terms of the per- 
centage recovery of the individual size 
fractions comprising the feed slurry. Data 
for the 5 in. cyclone represent test 82 
from our own published report,® and that 
for the 7 in. cyclone are from test 2 of 
Dahistrom’'s discussion* of this report. 
Two curves are shown for the 14 in, cy- 
clone installed at Kayford, W. Va., one 
representing an average of 10 tests re- 
ported by Fraser, Sutherland, and Giese, 
and the other illustrating an average of 5 
tests on the same unit reported by 
Dahlstrom. All of these tests were made 
on coal slurries, and all are comparable in 
that they represent vortex discharges 
containing less than 16 pct of the water 
present in the cyclone feed. 

These curves illustrate clearly the 
superior recovery effected by the smaller 
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cyclones throughout the entire size range 
present in coal slurries. Even in the 
coarser fractions, where the recovery of 
solids is relatively easy, the 14 in. cy- 
clone makes an incomplete recovery. The 
importance of the superior performance 
of the smaller cyclones in terms of total 
solids recovery is illustrated in Table 5; 
here, the recoveries shown in Fig 15 for 
the 5 in. cyclone and for Fraser, Suther- 
land, and Giese’s data on the i4 in. 
cyclone are applied to a slurry such as 
that treated at Kayford. 


Table 5. . . Comparison of Solids 
Recovery Effected by 5 and 


14 In. Cyclones 
Recovery, Recovery, 
5 In. Cyclone} 
Feed, 

Size, Mesh Per- Per- 
cent- | Per- | cent- | Per- 

tion 
Over 80 | 37.4 | 100.0) 37.4 92 34.4 
80to 100} 4.1 | 100. 4.1 90 3.7 
100 to 150} 10.6 | 100.0) 10.6 68 7.2 
150 to 200; 7.3 99.7) 7.3 47 3.4 
200 to 250; 2.3 99.2) 2.3 33 0.8 
250 to 270; 1.8.; 99.1) 1.8 31 0.6 
Gon 2.7 98. 2.7 22 0.6 
nder 325 {| 33.8 55.0) 18.6 15 §.1 
Total recovery of solids 84.8 55.8 


this slurry would recover 84.8 pct of the 
solids in comparison with only 55.8 pct 
recovered by the 14 in. unit. 

Thus, while from a theoretical stand- 
point it may be possible to operate large 
cyclones at velocities high enough to give 
the high recoveries characterizing small 
cyclones, in the pressure range com- 
monly used the larger cyclones are dis- 
tinctly less efficient. This argument 
should not be construed, however, to 
indicate that multiple small units are 
necessarily to be preferred to a single 
large cyclone. The cost of producing 
small cyclones equaling a larger unit in 
capacity may be greater, and in some 
instances the attempt to obtain com- 
plete solids recovery may not be justified 
economically. The advantage of the small 
cyclone is stressed here to correct any 
misconception about the relative effi- 
ciency of large and small units. Equip- 
ment manufacturers should consider the 
feasibility of producing small cyclones in 
multiple units for applications where 
maximum solids recovery is a justifiable 
objective. 

Undoubtedly, Dahistrom’s conclusion 
about the relative efficiency of small and 
large cyclones was influenced largely by 
considering the 50 pct separation size, 
that is, the particular particle size divided 
equally between the two products, as a 
measure of. the efficiency of solids re- 
covery. Using this size as a criterion of 
efficiency, instead of using the informa- 
tion provided by the type of curves in 
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Fig 15, is equivalent to characterizing the 
efficiency of a coal-washing process by the 
specific gravity at which the separation 
between coal and impurity is made, 
without any regard for the amount of 
heavy impurity entering the washed 
product or the amount of clean coal lost 
in the refuse. 

Moreover, Dahlstrom’s determination 
of the separation size is based entirely on 
a simple sedimentation method of esti- 
mating the size distribution of subsieve 
material. The dangers inherent in relying 
on such a method were pointed out in the 
reply to his discussion of our cyclone 
paper.'* A concrete example of the errors 
involved in this procedure is provided by 
the data in Dahistrom’s test 6; complete 
data for this test were not included in his 
paper but were kindly furnished by him 
for the purpose of this discussion. In this 
test actual screen analyses showed the 
separation size to be about 100 microns, 
while the sedimentation-test data indi- 
cated a separation size of only 50 
microns. This comparison is shown in 
Table 6, which shows the recoveries cal- 
culated from both screen analyses and 


Table 6 . . . Recoveries Effected in 


Different Size Fractions, 
Dahlstrom’s Test 6 
Percentage Distribution 
Screen 
Size in Meck US. Bid. Over- | Unde 
Feed 
flow flow 
Over 4 100.0 0.0 | 100.0 
4to 10 100.0 0.0 100.0 
10 to 20 100.0 0.0 | 100.0 
20to 40 100.0 0.5 99.5 
40 to 60 100.0 1.4 98.6 
60 to 100 100.0 6.5 93.5 
100 to 140 100.0 | 29.7 70.3 
140 to 200 100.0 | 53.3 46.7 
Under 200 100.0 | 82.6 | 17.4 
Sedimentation 
of Minus 200, Size 
Microns 

Over 65 100.0 0.0 | 100.0 
65 to 4 100.0 | 39.1 60.9 
4 to 32 100.0 | 68.0 32.0 
32 to 23 100.0 | 86.6 13.4 
23 to 16 100.0 | 84.3 15.7 
Under 16 100.0 | 92.0 8.0 


Another anomaly is evident in the fact 
that sedimentation tests indicated that 
100 pct recovery was effected in the sizes 
coarser than 65 microns, whereas the 
actual screen-analysis data indicated 
that complete recovery was effected only 
in the sizes coarser than 20-mesh, cor- 
responding to 840 microns. Obviously 
there is no direct correlation between the 
equivalent diameters obtained by sedi- 
mentation tests and sizes determined by 
screening. With discrepancies of this 
magnitude inherent in the sedimentation 
method, it is clear that conclusions 
reached on the basis of its use must be 
regarded with great caution. 

Another conclusion reached by Dahl- 
strom with which we are not in complete 
agreement is that the percentage of 
water entering the cyclone underflow has 
little bearing on the recovery of the finer 


solids. Actually, the data presented by 
Fraser, Sutherland, and Giese indicate 
clearly that, when the overflow orifice of 
the cyclone was restricted and hence a 
higher percentage of the water entered 
the underflow product, the recovery of 
solids was enhanced considerably. In 
fact, the common basis on which the per- 
formance of cyclones operating on dif- 
ferent slurries can be compared readily 
is the distribution of the water to the 
overfiow and underflow products; this 
distribution is controlled by the size of 
the cyclone openings. With a vortex-type 
underflow the actual percentage of solids 
in either the underflow or overflow 
products is dependent upon not only the 
percentage of solids in the feed, but also 
upon the size composition of these 
solids. Hence, comparisons based on 
thickening effect are not valid unless 
these factors are taken into consideration. 
The type of curves illustrated in Fig 15 
represents the best means of comparing 
cyclone performance provided they repre- 
sent similar percentages of the feed water 
entering the underflow product. 


D. A. DAHLSTROM—Before com- 
menting on Messrs. Yancey and Geer’s 
discussion, it would be wise to first 
emphasize an important consideration of 
the original paper. The work was under- 
taken to obtain fundamental data and 
theory of the liquid cyclone which is of 
large importance in its fuller application 
and understanding. To achieve this it was 
felt that a special cyclone permitting 
individual observation of all operating 
and design factors would have to be con- 
structed rather than use several different 
cyclones wherein all factors are simultane- 
ously altered. Furthermore, as particle 
specific gravity is of major importance in 
such a separation process, industrial coal 
and refuse slurries which possess wide 
ranges in solid gravity could not be used. 
With this complex variable present, it 
would be very difficult to reliably deter- 
mine individual factor effects. Therefore, 
a close gravity material was employed 
which would entirely eliminate this 
doubt. Accordingly, the experimental 
results and predictions can be expected 
to approach the ideal state and industrial 
performance may exhibit some deviation. 
However, fundamental studies are still 
of paramount importance in ferreting out 
the individual factors that effect any 
process operation which certainly cannot 
be reliably predicted from performance 
tests alone on industrial installations. 
(The emphasis is that the studies should 
complement each other.) In an effort to 
bridge the gap, the author has applied 
correlations of industrial data with ex- 
perimental predictions so that the usual 
expediency of safety factors, where neces- 
sary, may be utilized. 

For convenience of later discussion, 
reply will first be made to the objection 
of the hydrometer method for determin- 
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ing particle size. Any cyclone separation 
on minerals results in an appreciable 
concentration of the minus 200 mesh 
fraction. In fact, the 50 pct point (the 
validity of which will be discussed later) 
usually lies below the 75 micron size. Be- 
cause of the proven unreliability of 
screen analyses below these dimensions, 
some subsieve method must be em- 
ployed. The microscope cannot be used 
with sufficient accuracy for several 
reasons: (1) Only two dimensions are 
observed and a complex and exhaustive 
statistical analysis must be applied to 
determine a series of dimensions that 
portray size distribution. (2) If large 
ranges in solid specific gravity are pres- 
ent, it is almost impossible to correctly 
weight this factor. (3) The effect of par- 
ticle shape cannot be reliably predicted. 
As particle shape is extremely important 
where surface area per unit mass is large 
(that is, fine sized particles), it would be 
misleading to determine elimination effi- 
ciencies based only on the linear dimen- 
sions of the particles and not consider 
particle shape or sphericity. (4) When 
materials are dried for microscope ob- 
servations, it is difficult to prevent a 
partial, if not considerable, agglomera- 
tion of the individual particles, which 
introduces large errors. 

_ From the above discussion, it is ap- 
parent that it would be desirable to 
utilize size analysis, employing liquid 
suspensions so that an equivalent particle 
dimension would be determined combin- 
ing both particle size and shape. Settling 
velocity test procedures such as the 
hydrometer m2thod have been found to 
be of considerable accuracy in this re- 
spect. The dependability of the test has 
been validated through exhaustive tests 
over the last 20 years and is now uni- 
versally accepted by the soil mechanics 
and civil engineers. The proof and 
further development of Casagrande’s 
original work’® will be found in other 
works. '*~*3 Today, these writers state the 
hydrometer method, when properly ex- 
ecuted, is as accurate or better than any 
settling velocity method and generally 
will be appreciably simpler and time 
saving. Naturally, the accuracy will be 
decreased where large ranges in specific 
gravity are present. However, the 
tendency will be towards an averaging of 
specific gravity and all other methods 
will experience this same error. 

Yancey and Geer, in Table 6 of their 
discussion, pointed out an apparent in- 
consistency in a hydrometer analysis; the 
screen analysis indicates a 50 pct point of 
about 100 microns while an hydrometer 
analysis on the minus 200 mesh fraction 
predicts 50 microns. This particular test 
run represents a severe deviation from 
normal operating conditions as a West 
Virginia cloudburst had completely mud- 
died the natural streams used for make 
up water at this tipple. Solid distribution 
was altered and the ash concentration in 
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the minus 200 mesh fraction increased 
from an average of 18 to 35 pct. Further- 
more, as pointed out in the original paper, 
the underflow contained 58.3 pct solids, 
indicating a transition discharge. Thus, 
as the 50 pct point is a function of par- 
ticle specific gravity, this point for the 
low ash coal was found at about 100 
microns (exclusive of particle shape), 
while the high ash material point was 
located at 50 microns. This is further 
strengthened by the low ash concentra- 
tion of 5.3 pet for the overflow 100 by 
180 mesh fraction compared with 31.8 
pet for the minus 180 mesh fraction. 
Finally, this was the only case of all the 
runs made, exclusive of complete over- 
loading, that exhibited a 50 pct point for 
any of the material above the 200 mesh 
size. 

Further objection was made (in their 
discussion) to the fact, “that sedimenta- 
tion tests indicated that 100 pct recovery 
was effected in the sizes coarser than 65 
microns, whereas the actual screen- 
analysis data indicated that complete 
recovery was effected only in the sizes 
coarser than 20 mesh.” It must be re- 
membered that hydrometer analyses 
were performed only on the minus 200 
mesh fraction and extrapolation to the 
coarser sizes was not intended. Because 
there is a large range in specific gravity 
in this fraction with most of the heavy 
ash and pyrite material present in the 
underflow stream, hydrometer analysis 
on the underflow will tend to show a 
larger initial amount in the near 200 mesh 
size as one is forced to use an average 
specific gravity. By the same token, this 
near mesh material will appear to be 
absent in the overflow and thus will yield 
the anomaly. However, determinations 
at the 50 pet point for the average specific 
gravity material involved were proved to 
be dependable within 25 to 30 pct error, 
of theoretically predicted values. On the 
other hand, extrapolation of screen 
analyses in the minus 200 mesh region 
would be very dubious. 

Considering the effect of cyclone diam- 
eter on degree of solid elimination, the 
author finds himself in disagreement 
with Fig 15 of Yancey and Geer’s discus- 
sion. The portion of the curve below 
270 by 400 mesh for the 5 in. cyclone and 
that below 140 by 200 mesh for the 7 in. 
cyclone was obtained entirely by extra- 
polation. This means extrapolating a 
curve established only from 100 down to 
98.3 pet in the former case and to 98.9 pet 
in the latter, making any extension 
subject to considerable error. The curve 
representing the author’s data on the 
14 in. cyclone included 4 runs operating 
with a transition type underflow dis- 
charge in the 5 run average which were 
originally maintained to be inferior. The 
fifth run operating with a complete 
vortex discharge was definitely superior 
(run 3, Table 1 in the paper) with a 76 
pet recovery of the total feed solids. This 


method of plotting is of course excellent 
as long as the same material is always 
processed. However, it does not show the 
effect of particle gravity on the resultant 
size distribution for prediction of results 
with other slurries. The author has al- 
ways found that plus 200 mesh material 
in the overflow is very low in ash content 
(2 to 5 pet) when compared with similar 
sizes in the underflow. Finally, the char- 
acter of the solids used with the 7 in. 
cyclone was considerably different than 
that of the 14 in. Ash content of the 
former was appreciably larger and the 
minus 200 mesh material was primarily 
silt and clay, the particle size of which is 
located near or well below the cyclone 50 
pct point. By contrast, the latter material 
contained relatively small amounts of 
clay and silt. Undoubtedly the Washing- 
ton coal slurries used with the 5 in. 
cyclone would exhibit singular charac- 
teristics and particle gravity differences. 
Accordingly, estimation of results from 
one cyclone to another without con- 
sideration of particle gravity or shape, 
especially in the minus 200 mesh region, 
will be affected by these factors. 

Yancey and Geer show a predicted 
recovery for the 14 in. cyclone of 55.8 pct 
compared with their value of 84.8 pct on 
the 5 in. cyclone based strictly on size 
distribution without regard to particle 
shape or gravity. Thus their calculation 
ignores the difference in character be- 
tween the two slurries on which the data 
are based, especially in the minus 200 
mesh region. Furthermore, comparison 
upon their same basis using only run 3 
(Table 1 of the paper) instead of the 
admittedly inferior average values which 
include 4 transition discharge runs 
would yield a predicted solid recovery of 
72.1 pct. Run 4 of the same table which 
operated with almost the same moisture 
content in the underflow as the original 
5 in. cyclone run quoted by Yancey and 
Geer would have a solid recovery by 
their method of prediction of 76.6 pct. 
This would appear by their own basis to 
greatly lessen the significance attached 
by Yancey and Geer to cyclone diameter. 

The author must admit that he is 
largely influenced by the 50 pct point 
measurement in his statements regarding 
cyclone diameter. For theoretical work 
this method appeared favorable as it does 
portray the lower limit of size concentra- 
tion efficiency. Regardless of what the 
size distribution of the particles above 
this point in industrial installations 
under normal operating conditions, the 
author has never encountered any sig- 
nificant concentration of material below 
this size. However, I am certainly willing 
to admit that cyclone diameter may have 
appreciable influences on the distribution 
of particles above the 50 pct point and I 
did not intend to give the opposite im- 
pression. Decrease in cyclone diameter 
may tend to decrease the percentage of 
particles above the 50 pct point found in 
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Table 7 . . . Actual and Theoretical Solid Recoveries for High-water Dis- 
tributions to Cyclone Underflow 
Runs 3, 4, and 5 of the paper 
Run 3 Run 4 Run 5 
otal solids to underflow, pet.............- 76.0 80.4 83.3 
Overflow water, run now reporting 
joo — 11.8 * 13-8 | 10° = 20.7 
gverran3.| — 76.0) = 33 | 20. 71100 76.0) = 5.0 
trating effect.......... - .0) = 3. = 
76.0 + 3.3 = 79.3 0 + 5.0 = 81.0 


the overflow. At the same time, the 
author believes the effect on the 50 pct 
point will be relatively insignificant. It 
should also be cautioned that recent work 
at Northwestern has indicated that cy- 
clone retention time, percentage of 
cyclone radius covered by overflow and 
inlet nozzles, length of cylindrical sec- 
tion, shape of cyclone top, and position of 
the overflow point with respect to the 
inlet and top of the cylindrical section 
may be of appreciable importance which 
may further minimize the significance of 
cyclone diameter. 

In regard to percentage of water enter- 
ing the cyclone underflow, the author 
also believes that it does have a bearing 
upon the final recovery of solids. How- 
ever, it is maintained that this effect is 
insignificant after a complete vortex dis- 
charge has been attained. Proof of this 
will be found in the results of runs 3, 4 
and 5 of Table 1 in the paper. Run 3 
possessed a normal vortex discharge re- 
covering 76 pct of the solids with a water 
split to the underflow of 11.8 pct. Runs 4 


and 5 were made with severe increases in 
water distribution to the underflow 
caused by the insertion of smaller over- 
flow nozzles. Assuming that increasing 
volume split to the underflow has no 
concentrating effect on the solids and 
this excess water carries with it only 
those solids in the same dilution found 
in the overflow, a theoretical calculation 
for solids recovery in runs 4 and 5 can 
be made as shown in Table 7. 

The slight deviation of theoretical val- 
ues (assuming no concentrating effect) 
from actual results may be due to the test 
error, the smaller overflow nozzles and 
their advantageous effect on the correlat- 
(gpm)°-53 
ing factor “(bey of runs 4 and 5, or a 
beneficial influence on the near 50 pct 
material. In the latter case, solid mate- 
rial which is very close to the 50 pct 
point will tend to concentrate largely 
in the inner cyclone spiral. Thus by 
directing more of this flow pattern to the 
underflow, some concentrating action will 
result. However, it will usually be small 


and at the expense of a higher moisture 
content of the underflow product. 


References 


13. Thomas Fraser, R. L. Sutherland, 
and F. F. Giese: Performance Tests 
of an Experimental Installation of 

hickeners at the Sham- 
rock Mine. To be i i 
Trans. AIME (1949) 184: Min. 
Eng., December 1949. 

14. P. 27, Coal Tech., and p. 291, Vol. 
177, of ref. 6. 

15. American Society for Testing Mate- 
rials: ASTM Standards. (1944) 
614-650, 1390-1412. 


16. L. D. Bauer: Soil Physics. 2nd Ed. 
(1948) 56-58. John Wiley and 
Sons, Inc. 

nde: Classification and 
Identification of Soils. Proc. Amer. 
eae. Civil Engr. (June 1947) 783~ 


18. A. The Hydrometer 


and Other Granular 
ivi a anitary Engineering, 
Mass. Inst. of Tech. (1931). 

19. W. C. Krumbein: Jnl. Sedimentary 
ok (1932) 2, (1933) 3, 
C. Krumbein and F. Pettijohn: 
vane of Sedimentary Petrol- 

aE (1958) Appleton and Co. 
Krynine: Soil Mechanics. 
1941) 20-21. McGraw-Hill Book 


22. D. W. Taylor: Fundamentals of Soil 
Mechanics. (1948) 36-45. John 
Wiley and Sons, Inc. 

23. K. Terzaghi and R. B. Peck: Soil 


Mechanics in Prac- 
tice. (1948) 17-23. John Wiley 
and Sons, Inc. 


21. 


Application of Sereening and classification for 
Improved Fine Anthracite Reeovery 


DISCUSSION 


(A, C. Richardson and Charles C. 
Boley, presiding) 

D. R. MITCHELL*—The Chairman 
mentioned that we have had many 
papers on cleaning of fine coal and treat- 
ment of wash water solids. There are, of 
course, two reasons for that. One is that 
we have legislation, particularly in the 
east, that is making us go into these 
things whether we want to or not. 

It just so happens at the present time 
that I have four plants that are going up 
under my general direction, three new 
and one rehabilitation job, and in all of 
them, we have these problems. Therefore, 


State College, State College, 
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By W. J. PARTON, Member AIME 


I was very happy to be able to listen to 


‘these papers, because some of the things 


that are in them are going to help me 
solve some of the problems that I am 
facing. 

Of course, the second reason why we 
are concerned about fine coal recovery is 
the fact that coal has become a luxury 
item in a good many places, particularly 
in the anthracite region, so that we can- 
not afford to have it go to waste like we 
did in former years. 

There is a third minor reason, and that 
is that we are finding how to handle and 
use the extremely fine sizes that we did 
not know how to use in former years. 

Now, I have a couple of questions that 
I would like to ask. First, what are the 
maximum solids that you could have in 


a pulp going to one of these launder 
screens? I realize that it would be for 
anthracite. Second, of course the life of 
these screen surfaces is not very long— 
with brass or bronze, I believe it is a 
week, and with stainless steel, a month. 
Would it be possible to use screen sur- 
faces like the Bixby-Zimmer round rod 
for the small sizes and possibly increase 
the life? Have you experimented with 
that? 

Another point that I would like to 
bring out, both in Mr. Parton's paper and 
in some of the others, in studying cyclones 
and any settling apparatus where we use 
orifices, the life of the orifices is very 
short, and that is a problem that still has 
to be solved. The capacity of the cyclone 
seems to be small, and if you have a bat- 
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tery of them, there is one plant going up 
in central Pennsylvania that has a bat- 
tery of cyclones, and if you have to have 
an attendant around those cyclones most 
of the time watching orifices, it is not so 


At this meeting we have talked quite a 
lot about cyclones. There is another piece 
of apparatus that has been in commercial 
use on coal for several years, and it was 
mentioned, I believe, at the New York 
meeting, but we have had very little 
mention of it. That is a Vortrap. It was 
developed in the paper industry, and the 
recovery of solids is also by centrifugal 
force. It does seem to have a characteris- 
tic of not having quite as high abrasion, 
and the two that I know of that are in 
use also have much greater capacity. 
They are recovering solids from typical 
sludge tank overflows to a percentage as 
low as or lower than cy lones would in 
the same circuit. It is an apparatus that I 
think should be looked into by people 


‘having this problem. Of course, we do 


not know all about it. It needs a great 
deal of work on it, but it does not seem to 
have nearly the abrasion at the orifices 
that there is with cyclones. 


W. L. McMORRIS*—As Mr. Parton 
said, there has been a lot of talk about 
classification of table feeds, and very 
little done about it. I think Mr. Yancey 
had something to do with it about twenty 
years ago along with Byron Bird, and the 
way was not entirely uncharted, but was 
full of reefs. 

We did have a very tough coal prob- 
lem. We had a high sulphur coal. We 
wanted to get-an elimination of pyrite. 
We had to consider it as an ore dressing 
problem to recover the pyrite to make a 
metallurgical coal out of a high sulphur 
field. As far as cleaning the fines, it was 
further complicated by the fact that the 
coarse middling contained an abnormal 
amount of pyrite. The sulphur recovery 
curve plotted similarly to an ash recovery 
curve on a sink float basis showed a ter- 
rific hump in it between about 1.35 and 
1.55 sp gr. 

Experimental crushing indicated that 
that curve could be flattened and 
brought down to a normal curve if we 
were to crush that coal to pass }4 in. and 
treat it by some other efficient method. 
We were afraid that ordinary tabling of 
fine mesh coal to which had been added a 
very substantial percentage of crushed 
middling would be impossible unless we 
took a leaf out of the ore dresser’s book 
and used classification. 

With some little help from us, a classi- 
fier was devised. It was an open bottom 
classifier, using a gentle vortex action in 
the rising column and a pinch valve for 
withdrawing the solids from the bottom 


. of each cell. The pinch valve was de- 


signed by the Bureau of Mines for a 
single cell classifier and elaborated on 
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for an eight cell unit which we put in. 
We have found that the classifier has 
done all and more than we expected of it. 
We are able to take a very respectable 
refuse from the first two cells without 
the tabling of those two at all. The 
products of the other cells go to tables 
and are discharged at a sufficient density 
that we have to add push water in order 
to get proper table feed density, which is 
a big advantage, and I think its lack was 
one of the things that was the cause of 
the failure of your work twenty years ago. 

The overflow of the classifier is an- 
other problem. We still have to recover 
the minus 28 mesh overflow which we are 
doing through a large thickener and 
bringing that back to an additional bat- 
tery of tables. ’ 

Our plant is brand new. We do not 
have very much in the way of metallurgi- 
cal results. The size spread in the classifi- 
cation from the low gravity coal to high 
gravity pyrite is pleasingly broad, which 
makes the table separation, especially of 
the natural 4% by 0, very good. We do 
have a lot of middlings on all of our 
tables, middlings which would still be 
middlings if it were crushed to pass 325 
mesh, so we are having to make our cut 
in the middlings. 

We have sink in our float coal and float 
in our sink. We have not yet determined 
where the economical point of that is 
going to be. We have to get together with 
our principal customer, Carnegie-Illinois 
Steel Corp., to find where we are going to 
make the cut. We do not know yet how 
much tonnage our tables will handle with 
this classified feed. We have tried to bog 
them down and have not been able to do 
it yet. The coarse coal end of the plant 
does not screen out the coal fast enough 
for us to oyer-load the tables. 

We anticipated when we built this 
plant that our fine coal plant was going to 
be the bottleneck—the heavy media 
plant and the fine coal section are two 
separate and distinct plants as they now 
stand—but, much to our surprise, 75 pct 
of our table plant walks along with full 
rated capacity on the heavy media plant. 
Now we have to do something with the 
heavy media plant to make it catch up 
to the table plant. 

But the classification of a table feed for 
a tough coal certainly has a lot of things 
to recommend it. Whether or not that 
could be used economically on a more 
simple washing problem is something 
else again, but for a tough one, we feel 
that the classification is going to pay off. 


H. F. YANCEY*—This whole session 
has been extremely interesting to me, and 
I hope it has been to all of us. The papers 
have been of a high calibre, and so has 
the discussion. 

Mr. McMorris’s statement about the 
classification of the feed to coal washing 
tables is certainly interesting. We had 
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the trouble that he spoke about in the 
work that I did with Byron Bird some 
years ago, that of having too much water 
in our classified products. They had to 
be dewatered ahead of the tables. But 
the thing of interest to me in his remarks 
is that he found it hard to overload the 
tables when using a classified feed, which 
is the very thing that we found. We had 
to dewater ahead of the table. Mr. A. C. 
Richardson, too, worked on this study at 
Seattle. 

The further remark I would like to 
make concerns Mr. Parton’s paper: I 
should like to compliment the Lehigh 
Navigation Coal Co. and Mr. Parton for 
releasing the information about this 
launder type screen. I feel that it is going 
to have great usefulness in the coal 
preparation industry. 

W. J. PARTON (author's reply)—In 
the first place, answering Dr. Mitchell's 
questions, I do not know what the maxi- 
mum percentage of solids in the feed 
could be to have the launder screen oper- 
ate efficiently. I feel, however, that the 
maximum percentage of solids will be 
determined, to a certain extent, by the 
amount of oversize material in the feed. 
Since most of the water is lost through 
the deck, the percentage of solids in the 
oversize product will increase. Because 
the launder screen operation is based on 
having sufficient water to convey the 
oversize solids over the screen deck, suffi- 
cient water must be supplied either in the 
feed or at some point along the screen 
deck to do this. 

An interesting application we are now 
planning to make with this screen is to 
make a 28 mesh cut in the feed discharge 
from the diaphragm pumps at the 
Tamaqua Colliery flotation plant. This 
feed product is being discharged into the 
plant at approximately 35 pct solids by 
weight. Just how this is going to work 
out, we do not know, but the only thing 
involved in the experiment is the time 
involved in having some carpenters make 
the launder screen. In this particular 
case, I believe we will find the use of some 
dilution water at the discharge end of the 
screen necessary to push the oversized 
particles from the screen. 

Dr. Mitchell also asked about the 
possible use of Bixby-Zimmer cloth or 
wedge bar screen on the launder screen. 
Unfortunately, these types of screen 
cloth are not satisfactory. A square mesh 
cloth must be employed having approxi- 
mately 50 pct open area, to prevent 
blinding. We have obtained what we feel 
is very good life with stainless steel cloth. 
I do not believe I mentioned it when I 
presented the paper, but the life of the 
stainless steel cloth is 450 hr as compared 
with 80 hr for bronze cloth. 


Launder Screens 
J. 8. JOHNSON*—The cleaning and 
* The Hudson Coal Co., Scranton, Pa. 
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screening of fine anthracite, as Mr. Par- 
ton admits, is a difficult problem. It must 
be attacked in the field as circumstances 
present themselves. There is no iron clad 
rule that can be adopted. 

I want to refer mainly to the launder 
screens which were first tried out at 
Nesquehoning Colliery. There is a very 
old saying, “ Necessity is the mother of 
invention,” and that was the case at 
Nesquehoning Colliery. The amount of 
water and fines to be handled and limited 
space between cleaning machines pre- 
sented a problem of either installing vi- 
brating screens and pumps or some other 
method of handling the large amount of 
water plus the fines flowing with the 
water. 

It was here that Mr. Parton conceived 
the idea of the launder screens and the 
results, as shown in Table 2, are very 
good. Comparing Table 1 with Table 2, 
you will notice the feed tonnage for both 
tables is 60 tons per hour. The coal pro- 
duction is 29.8 tph for Table 2 and only 
5.5 tph on Table 1. 

This is a step in the right direction, to 
focus our minds and thoughts to sta- 
tionary implements wherever possible. It 
is to be admitted that we are living in a 
machine age, but machines require rigid 


foundations and power to operate, along 
with maintenance of moving parts. The 
only maintenance on the launder is the 
stationary screen. 

Fig 1 gives three views of this launder 
screen. The discharge orifices are really 
novel and interesting and actually act as 
a feeder when used between the different 
size cleaners, No. 4 and No. 5 buckwheat. 
In other words, these orifices help to take 
care of the surges which come inter- 
mittently in our preparation plants. As 
Mr. Parton has said, this type of screen 
can be used to remove excess water from 
a feed product ahead of cleaning equip- 
ment as well as removing the high ash 
fines from the feed material. 

Fig 3 shows the set up of two laundry 
screens, one 3 by 18 ft before the cleaner 
and one 6 by 6 ft launder after the 
cleaner. 

Fig 5 shows two launders in parallel 
with each launder having different mesh 
screens, the first one 16-mesh delivering 
No. 4 buckwheat over screen, and the 
second launder with 24-mesh screen de- 
livering No. 5 buckwheat, each one to 
their respective cleaning tables. 

It is to be understood that a complete 
study should be made regarding installa- 
tion of stationary screens, tests pro- 


cured giving amount of water and solids 
to be handled; also, very important is the 
analysis of the solids and of the ash by 
sizes. To get the best results the pitch on 
which the launder is installed will vary 
according to the amount and character of 
material to be handled. 

Table 3 and 4 give results of tests 
made on parallel launders. The undersize 
to waste of the solids shows 8.84 pct with 
composite ash analysis 38.91 which 
shows there is some good material going 
to waste. 

Fig 7 shows orifice design. Noting what 
Mr. Parton has to say about the length 
of service this is giving, I will suggest that 
rubber be tried out in the orifice as it 
has been my experience that rubber out- 
lasts all metals and even glass, when 
properly installed. 

Fig 8 shows oversize classifier. This is 
another interesting feature which Mr. 
Parton explains very thoroughly and will,. 
no doubt, be improved upon in the near 
future. 

All in all, I consider this paper a very 
excellent one and wish to compliment 
Mr. Parton on the way he has outlined 
the tests, figures and charts along with 
graphs and photographs. 


Aerial Photographie Contour Maps for 


Strip Mines 


By GEORGE HESS and R. H. SWALLOW, Member AIME 


DISCUSSION 


(L, C. McCabe and Robert P. Koenig, 

presiding) 

C. G. BALL*—These maps are obvi- 
ously quite helpful in many types of 
mining engineering, but I want to find 
out if the prints which you obtain in the 
first step toward making any aerial 
contour map have already been corrected 
for tilt. Is that done afterwards only if 
you are going into the process of making 
a contour map? 

GEORGE HESS (authors’ reply)— 
The tilt correction is the first step in 
either compiling the mosaic or compiling 
‘the total map. They must be corrected. 


C. G. BALL—But are the contact 
prints themselves corrected for tilt? 


GEORGE HESS—tThey are not cor- 
rected. 


E. R. KAISER{—I enjoyed this paper 
or much, and am glad to learn that 

* Paul Web Chicago, Ill. 

Baal Woh Coal Research, Columbus, Ohio. 
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the methods have a high degree of ac- 


curacy and are in use in the coal industry. 
Accuracy :n dimensions is understanda- 
ble from the paper. Would you tell us 
how accuracy can be obtained in the 
vertical dimensions by means of the 
photographs so as to permit drawing 
contour lines? 

GEORGE HESS—To explain our 
process, even in a limited way, is quite a 
large order. However, the basic principle 
involved is the measurement of parallax 
by viewing two overlapping photographs 
stereoscopically. It would almost be 
necessary to have the various instruments 
here on view to adequately explain their 
operation. 

E. R. KAISER—Are the elevations 
for reference obtained at more than four 
points? 


GEORGE HESS—The pattern of con- 
trol is four points obtained in the corners. 
Primarily, that is to restitute the picture 
and horizontalize it. The vertical control 
points are read in on the stereometer and 
a direct comparison is made while draw- 


ing the contour lines. You do have to 
have those four points. But one stereo- 
scopic pair of 5 ft contours has some 340 
acres on it, consequently for every four 
points picked up 340 acres are contoured. 


E. R. KAISER—How does your 
method compare with that used by the 
military reconnaissance during World 
War Il? 


GEORGE HESS—The Army did not 
get into this refined mapping. Most of 
their work has been reconnaissance 
mapping by taking one vertical and two 
oblique views. Basically, the same princi- 
ple is used. Our maps are for engineering 
purposes. The Army was primarily in- 
terested in reconnaissance. 


E. R. KAISER—You could take more 
than 48 pictures in one flight? 

GEORGE HESS—Yes, the Brock 
camera accomodates 48 pictures per 


magazine. We are limited by the hours ° 


of greatest light, though, 2 br before high 
noon, and 2 hr after high noon. Shadows 
do affect the picture. The shadows can- 
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not be too long when contouring. 


GEORGE ASHLEY *—One thing you 
did not mention is that if you do not quite 
get things on the map, you can turn back 
to the photographs instead of having to 
go back to the field. 


GEORGE HESS—That is a very goad 
point. 


GEORGE ASHLEY—As a matter of 
fact, having used both photographs and 
maps made from them for several years 
now, I have, in recent years, used the 
photographs for field maps, and have 
made my station points on the photo- 
graphs and then transferred them to the 
map. You can read the details much 
better, particularly if you use overlapping 
photographs, and the stereoscopic pocket 
lenses with them. 


R. P. KOENIG{—I would like to em- 
phasize the point Mr. Hess touched on. 
From the point of view of top manage- 
ment of a coal company or any other 
company, aerial mapping has great 
advantages. In the wintertime, one is 
sometimes hesitant in sending the engi- 
neers out to do topographic mapping, 
while one does not hesitate to send an 
airplane out. This gives the advantage of 
doing a job quickly without having to 
consider where you will get the ground 
engineers. Particularly if they are tied 
up on some other work, and it affords 
flexibility from the management point of 
view. This we found to be of great ad- 


Engineer Harrisburg 


vantage. I think those of you who try 
this method further will come up with 
the same results. 


W. B. ROE*—These remarks are more 
a supplement to Mr. Hess’ paper than to 
a discussion in that our use of aerial 
photographic maps has been entirely 
limited to use of existing photographs 
flown by the several Federal Govern- 
ment agencies such as the Soil Conserva- 
tion Service, U. S. Geological Survey, 
Corps of Engineers, T.V.A., and others. 
Also we have had no outside work done 
on interpretation of the photographs, but 
have done our own plotting, and so on, 
with some very little outside consultation 
with people familiar with this kind of 
work. Consequently we have not pro- 
duced or used any maps of the quality or 
accuracy described by Mr. Hess. 

We first became interested in using 
aerial photographs in connection with 
our prospecting for lignite in North 
Dakota, principally because we needed 
reliable base maps of areas where no 
maps, other than small scale Land Office 
maps or stute road maps were available. 

Our first use of these photographs was 
to construct reasonably accurate maps on 
which to plot our prospect holes, land 
holdings, drainage, and so on, in these 
North Dakota areas. Little use could be 
made of the photographs in this area in 
mapping geology as the relief is quite low 
and the whole area is covered by surficial 
deposits which mask the actual bed rock 
except in very rare cases. They have been 
very helpful, however, in correcting 
property lines, locating drainage lines, 


' * Truax-Traer Coal Co., Chicago, Til. 


divides, and other surface features. Use 
of stereoscopic pairs has also been quite 
helpful in tracing drainage and divide 
lines even though no actual elevations or 
topography have been taken from them. 

Our use of aerial photographs in 
Illinois has been about the same as in 
North Dakota with about the same limi- 
tations due to similarity of terrain. How- 
ever, they have been used to a lesser 
degree here because of the greater avail- 
ability of recent fairly accurate topo- 
graphic quadrangle maps and because 
our own property already had been 
pretty well covered by our own ground 
survey maps. 

In West Virginia and other parts of the 
more rugged Appalachian coal fields we 
have used these photographs to quite 
some extent as in North Dakota and 


glaciated areas the bed rock sequence and 
structure show up much more plainly in 
the photographs. 

The stereoscopic pairs have been used 
for laying out tramroads, crop-line 
stripping, incline locations, and’ other 
uses, as looking at the pairs is second best 
only to a field examination of the area, 
and often discloses facts not discovered 
in the field, because of the inmpossibility 
of seeing the area as a whole when on the 
ground. 

As stated in opening, this is hardly a 
discussion of Mr. Hess’ paper, but does, 
I believe, show the possibilities of using 
the aerial photographs already in exist- 
ence to facilitate prospecting and de- 
velopment of strip coal properties. 


Ceal Mine Development in Alaska - 


DISCUSSION 


(Richard H. Swallow and B. W. Dyer, 

presiding) 

C. P. HEINER*—I would like to ask 
Mr. Toenges about the highest rank coal. 
I did not get that clearly. What kind of 
coal is that > ‘ 


A. L. TOENGES (author's reply)— 
The coal in the Matanuska field ranges 
from high volatile ““B” bituminus to 
anthracite. It all depends on which direc- 
tion you go in the Matanuska field. 


C. P. HEINER—Is it a large reserve? 


* Utah Fuel Co., Salt Lake City, Utah. 
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By ALBERT L. TOENGES, Member AIME 


A. L. TOENGES—That is what we 
hope. That is what we are trying to find 
out. 


B. W. DYER*—In those strip beds, 
I wonder how far back the coal would 
weather? 


A. L. TOENGES—I never noticed 
particularly. 


B. W. DYER—The weathering does 
not extend back like it does in this 
country? 


A. L. TOENGES—No, it does not. 


oul S. Geological Survey, Salt Lake City, 


B. W. DYER—TIs that due to the 
freezing? 


A. L. TOENGES—Probably so. 


B. W. DYER—In this country, you 
would expect nothing but weathered 
coal. 


R. H. SWALLOW*—Along that line, 
you mentioned some of the seams were on 
fire. Did you ever know how far back 
they burned, or was it hard to tell? 


A. L. TOENGES—tThe fires occurred 
in the mine. That one you refer to was 
from an inside fire. 


* Ayrshire Collieries Corp., Indianapolis, Ind. 
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Beneficiation of Industrial Minerals by 
Heavy Media Separation 


By G. B. WALKER and C. F. ALLEN, Members AIME 


DISCUSSION 

Why Differential Density Separation 

K. F. TROMP*—In dealing with the 
question of the most suitable kind of solid 
media for heavy density suspension 
processes Walker and Allen point out 
that the particle size of the solid media 
should not be taken too fine, as the vis- 
cosity increases with the area of the solid 
media and a low viscosity is essential for 
high tonnage and accurate separation. A 
coarser particle size of the solid media 
will, in their opinion, of necessity give 
rise to a differential density in the bath 
(higher gravity at the bottom of the bath 
than at the top) but they advocate ac- 
ceptance of the differential density rather 
than a higher viscosity. 

Though I fully agree with the choice 
the authors have made, I cannot sub- 
scribe to their view that only by accepting 
a differential density in the bath a coarse 
particle size of the solid media can be 
used. There€ertainly is another alterna- 
tive: stronger agitation. Applying suffi- 
ciently strong vertical currents, a uniform 
gravity can be obtained quite well in a 
suspension of a coarse solid media. Of 
course, this is not a very attractive 
solution, for it means a degradation of the 
true gravity separation and a step back- 
wards to hydraulic classification, which 
makes the washing dependent on size and 
shape of the particles. 

However, to a greater or lesser extent, 
this is what actually takes place in all the 
heavy density suspension processes rely- 
ing on a uniform gravity in the bath. The 
so-called “stable” suspension processes 
make no exception. They all “stabilize” 
their suspensions by introducing or 
creating vertical currents, be it upwards 
or downwards or both, be it by hydraulic 
or by mechanical means. In fact, there 
is no such thing as a “stable” suspension 


* Consulting Engineer, Kerkrade, Holland. 
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in gravity separation, as the very reason 
for the use of suspensions in this field is 
the property that the solid media is able 
to settle and so facilitate the recovery. 

I have been enlarging on this point 
because the characteristics of the various 
processes can only be well understood and 
viewed from the same angle (from Bar- 
voys up to Chance) when the fact is 
recognized that mechanical or hydraulic 
agitation is a condition sine qua non for 
obtaining a uniform density from top to 
bottom in a suspension. 


Is a Cone-shaped Vessel Essential? 


Of the two alternatives for getting a 
low viscosity Walker and Allen have 
preferred correctly the sacrifice of uni- 
form gravity in the bath instead of in- 
creasing further their vertical current and 
agitation. The resulting differential den- 
sity of the bath brings the problem of 
how to prevent accumulation of inter- 
mediate gravity products in the bath, an 
accumulation which, if not prevented, 
would ultimately plug their cone. Ac- 
cording to the authors an open-top cone 
combined with a downdraft current of 
the bath liquid would be the only suitable 
way to cope with such suspensions and 
they assume as a fact that “in any vessel 
other than a cone, such a differential 
density could not be tolerated.” 

My experience is quite different. In my 
process, which has been in successful 
operation for more than a decade, differ- 
ential density of the suspension is applied 
ranging from values below 0.1 up to 
differentials above 0.5, according to the 
prevailing requirements of the individual 
plant. In this process, which is charac- 
terized by the use of horizontal currents 
in a suspension of differential density, 
the form of the vessel is of secondary 
importance and different types are in 
operation. It so happens that none of 
these are in the form of a cone. The fact 
that 24 washboxes on my process have 


been installed and 12 others are under 
construction may constitute sufficient 
proof against the opinion that only a 
cone-shaped separator would be suited 
for differential density separation. 


Horizontal Currents in Differential Den- 
sity Separation 

I myself have some doubts as to the 
suitability of a cone with downdraft for 
dealing with differential density (or, for 
that matter, any other washbox relying 
on vertical currents for removing the 
intermediate gravity products). It ap- 
pears to me that it is restricted to feed of 
small size only and even then with watch- 
fulness. If we take, for example, a piece 
of 2 in., the draft necessary to pull such 
a piece down to a zone wherein the den- 
sity of the suspension is, say, 0.03 higher, 
is quite considerable. For a suspension of, 
say, 1.6 sp gr the downdraft will have to 
be in the region of 3 in. per second. 

Unfortunately, most of the differential 
in density is in the part immediately 
below the reach of the top current which 
transports the floats. Consequently, we 
need the downdraft where we like it 
least: in the upper part of the cone. This 
entails the risk that light float particles 
are carried away with the downward 
current. This current of, say again, 3 
in. per second would carry particles up to 
1.3 sp gr and %¢ in. size into the 1.6 
gravity zone. This is prohibitive. It is 
also prohibitive because a downdraft of 
3 in. per second in the upper part of the 
cone would require a tremendous circu- 
lation of medium. Half way up a 20 ft 
diam cone, a downdraft of 3 in. per 
second would correspond with 8500 gpm. 

With the downward current following 
the way of least resistance, the strength 
of the downdraft will not be exactly the 
same at different places of a cross area. 
If, as I anticipate, the center of the cone 
is favored, the strength of the downdraft 
will fall below the critical value near the 
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periphery and give rise to a ring of stag- 
nant intermediate gravity products, un- 
less still larger amounts of suspension are 
circulated. 

This example may give an idea of the 
restrictions which have to be observed 
when trying to remove the intermediate 
gravity products from a suspension by 
means of vertical currents. It explains 
why only a small differential can be 
allowed when material other than small 
sizes are washed. A small differential in 
density means of necessity that either 
high viscosities or strong agitation have 
to be accepted. There is no way to get 
around the law of Newton. 

In my process, conditions are quite 
different. The intermediate gravity prod- 
ucts are removed horizontally instead of 
vertically. In other processes, the strength 
of the currents is all-important, as they 
have to oppose (upward currents) or to 
neutralize (downward currents) the ef- 
fect of the gravitational forces on the 
suspended products. In my process, the 
suspended products are shoved, not 


* lifted. They remain in a zone having a 


XUM 


specific gravity equal to their own. This 
explains why a small velocity of the hori- 
zontal currents is sufficient. Whether the 
differential in density between the top 
and the bottom of the bath is small or 
great makes therefore no difference in the 
efficiency and reliability of the removal 
of the intermediate gravity products. Nor 
does the size of the products do so. 

For further particulars on my process I 
would refer to the literature’?* and 
especially to the latest paper, written by 
Holmes, who gives a clear analysis of the 
problems connected with heavy-media 
separation. 
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G. B. WALKER and C. F. ALLEN 
(authors’ reply)—The discussion by K. 
F. Tromp makes some assumptions with 
respect to the currents in heavy-media 
separation cones which are not borne out 
by actual operation on a commercial 
scale. The assumption is made that a 
very large upward rising current of the 
order of 3 in. per second would be neces- 
sary. Upward rising currents of very 
large magnitude are indeed encountered 
in cones using the Chance process, where 
the medium solids are relatively coarse 
and a very strong upward current of 
water is necessary, resulting in a separa- 
tion which is correctly described as 
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Table 1 . . . Heavy-media Feed 


Weight, Pct Ash Assay, Pet 
Product Indiv. +0.015 Sp Gr | + 0.03 Sp Gr 
Cam, | Cum. Indi Cum, | Cum. 
Float | Sink ‘| Float | Sink 
Cale. raw feed | 100.00 14.00 
Float 1.32 32.24 | 32.24 7.43 | 7.43 
1.32 X 1.33 | 10.98 | 43.22 | 67.76 9.82 | 8.04 | 27.12 
1.33 X 1.34 | 10.11 | 53.33 | 56.78 29.84 11.08 | 8.61 | 18.53 
1.34 X 1.35 8.75 | 62.08 | 46.67 25.23 41.30 12.33 | 9.14 | 20.21 
1.35 X 1.36 6.37 | 68.45 | 37.92 20.21 33.33 13.55 9.55 | 21.96 
1.36 X 1.37 5.09 | 73.54 | 31.55 14.47 25.22 14.51 | 9.89 | 23. 
1.37 X 1.38 3.01 | 76.55 | 26.46 10.10 20.04 15.24 | 10.10 | 25.41 
1.38 X 1.39 2.00 | 78.55 | 23.45 8.58 15.73 16.14 | 10.26 | 26.72 
1.39 X 1.40 3.57 | 82.12 | 21.45 7.63 12.30 17.38 | 10.57 | 27.70 
1.40 X 1.41 2.06 | 84.18 | 17.88 7.29 9.87 18.53 | 10.76 | 29.98 
1.41 X 1.42 1.66 | 85.84 | 15.82 4.30 8.41 19.64 | 10.94 | 31.1 
1.42 X 1.43 0.58 | 86.42 | 14.16 2.78 5.70 21.27 | 11.01 | 32.54 
1.43 X 1.44 6.54 | 86.96 | 13.58 1.98 4.48 19.84 | 11.06 | 33.03 
1.44 X 1.45 0.86 | 87.82 | 13.04 2.24 4.19 21.86 | 11.17 | 33.57 
1.45 X 1.46 0.84 | 88.66 | 12.18 3.07 4.97 22.55 [11.25 | 34.40 
1.46 X 1.47 1.37 | 90.93 | 11.34 3.57 24.57 | 11.48 | 35.30 
1.47 X 1.48 1.36 | 91.39 | 9.97 31.85 | 11.78 | 36.78 
Sink 1.48 8.61 8.61 37.52 37.52 
resembling, in some respects, a separation cleaned on a continuous basis. 


effected by hindered settling. In practical 
operation, in cones using heavy media, 
there are no vertical currents of com- 
parable magnitude. The medium has so 
low a settling rate that the gentle stirring 
effected by medium return and removal 
of sink and float products maintains the 
suspension of medium solids. From a 
purely theoretical point of view, no sus- 
pension is absolutely stable unless the 
particles are all of colloidal size. However, 
the stability of the normal medium used 
in heavy-media separation processes re- 
quires such negligible agitation as com- 
pared to processes such as the Chance 
process that, for all practical purposes, 
the medium may be considered as stable, 
even though it is true that if the medium 
stands for enough hours, or days, it will 
slowly settle. The practical meaning of 
the expression “stable” was the one used 
in the paper. 

Mr. Tromp assumes that unless a very 
strong downward current of the order of 
3 in. per second exists, heavy-media 
separation cones would plug up with 
products of intermediate density. In 
practical experience in 43 commercial 
heavy-media separation plants treating a 
large number of different ores, and with 
a total hourly capacity measured in the 
thousands of tons, this problem is nor- 
mally not encountered, even when 
treating material as coarse as 9 in. and as 
fine as 10 mesh, and the heavy-media 
separation cones are normally operated 
with an agitation which does not produce 
upward currents of any significant mag- 
nitude. Neither excessive viscosity, nor 
violent agitation have proved necessary 
in commercial practice to prevent plug- 
ging of heavy-media separation cones 
with particles of intermediate gravity. 

To illustrate the ability of a cone type 
separator to handle near gravity material 
without difficulty we show in Table 1 the 
heavy liquid analysis of a coal recently 


More recently an anthracite coal was 
treated in a continuous operation. The 
medium was adjusted so as to deliberately 
set up a high differential density. The 
specific gravity of the float medium was 
1:65 while that of the sink medium was 
1.95, a differential of 0.30. Of the total 
quantity of material between 1.65 and 
1.70 sp gr in the feed less than 5 pct re- 
mained in the cone at the end of the test. 
This illustrates the ability of a con- 
stantly increasing downdraft in the cone 
to offset the teetering effect of even an 
extremely high differential density. 

Mr. Tromp incorrectly assumes that 
the downdraft created by the removal of 
medium through the air lift will be re- 
flected throughout the entire body of 
medium in the cone which is not the case. 
If a cone is discharging float over a weir 
carrying a 3 in. crest of medium we can 
safely assume that the actual zone of 
separation is not deeper than 5 in. If the 
medium discharged by the air lift is 
returned to the cone at a level more than 
5 in. below the surface, there will be no 
downdraft in the separating zone. In fact 
if all or part of the float drainage medium 
is returned to an intermediate zone in the 
cone an updraft will be created toward 
the surface of the cone while a down- 
draft will exist from the point of medium 
return to the air-lift opening. 

The Link-Belt float-sink concentrator 
referred to in our article and the Nelson 
L. Davis Co. heavy-media precision 
processor both employ a very mild rising 
current through the bath working in 
conjunction with a horizontal conveying 
current on the surface. The Akins 
separatory vessel operates with primarily 
a horizontal current having a slight rising 
component and employs a very high 
differential density. The highly successful 
operation of all four types of separatory 
vessels together with the fact that they 
differ so widely in their method of opera- 
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tion leads one to conclude that the success and cleaning finely ground magnetic ods which attempt to make a sink-float 
of heavy-media is due primarily to the medium rather than to the manipulation separation in a hindered settling classifi. 


development of a method for recovering of currents required by separating meth- cation system. 


Recent Trends in Asbesta Mining and 


DISCUSSION 


(J. L. Gillson and A. B. Cummins, 
presiding) 

W. P. MOULD*—Has consideration 
been given to the problem of retreating 
the 4,000,000 ton tailings pile to recover 
the very considerable amount of asbestos 
fiber that was lost over the years due to 
insufficient operation and poor recov- 
eries? Also, what was known about the 
possible content of chromite and the sul- 
phides of nickel and cobalt? 


M. J. MESSEL (author's reply)—Con- 
sideration was given to the problem but 
nothing concrete has been done up to this 
time. 


W. P. MOULD—I am certain the tail- 


* hock of Ages Corp., Barre, Vt. 
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Milling Practice 


By MICHAEL J. MESSEL, Member AIME 


ings contain a very considerable quan- 
tity of fiber, not all of which is in the 
shortest lengths, because in the milling of 
talc rock from a neighboring location 
having a common origin with the asbestos 
bearing serpentine source of the tailings 
pile, a concentrate carrying 15 pct Ni and 
Co in complex sulphides and constituting 
about ${9 of 1 pct of the talc rock was 
recovered. 

In the belief that the tailings also con- 
tained an appreciable content of chromite 
(then in demand, 1937) it was suggested 
to the management of the asbestos com- 
pany that a truck load of the current 
tailings be sent to the flotation plant of 
the talc company where it would be put 
over the concentrating tables in an effort 
to discover the presence and roughly the 
percentages of chromite, nickel, and 
cobalt. 

Preparations for the test were woefully 


inadequate and the test was completely 
snarled up by the surprisingly large 
quantity of asbestos fiber from 1 in. long 
down to very short fiber, all of which 
matted up and plugged launders and 
pumps with disastrous effects and practi- * 
cally the total loss of the sample. 

If anything was indicated by the 
test, it was that a wet process for 
milling asbestos was worthy of very seri- 
ous consideration. 'g 


M. J. MESSEL—A wet milling process 
for tailings retreatment only, is at 
present under study at our plant. 

One asbestos mining company in 
Canada has constructed a fairly large 
test plant for this purpose, but as yet 
no definite results have been obtained 
other than in a small test unit plant 
which were in some respects quite 
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